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Accessory Set No. 47, with 22 pieces, shown above. 
These pieces include — 12 jaws, 3 adjustable 
holders, center point, tram points, scriber, 2 tri- 
angular straight edges and foot block. Other sets 
and accessories available 

All Brown & Sharpe Jo-Block Accessories are de- 
signed skillfully and made with great care. In 
every way, they reflect the high precision standards 
of both Brown & Sharpe and Johansson. 
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BROWN & SHARPE We urge buying through the Dishrihutor 





With Jo-Blocks and a few related accessories, you can 
make a wide variety of precision measuring instruments 
for checking your quality control gages . . . easily and 
quickly. For example, a set of 81 Jo-Blocks makes 120,000 
of the most accurate measuring tools in the world. Think 
of it! Accessories extend their uses even further — where 
else can you find such an extensive array of equipment for 
assuring the efficiency of your quality control program! 

The exceptionally accurate gage shown in the illustra- 
tion above was assembled in a moment with an adjustable 
holder, standard Jo-Blocks, and two jaws. There are count- 
less time-saving, money-saving combinations of Jo-Blocks 
and accessories like this for control of accuracy in tool 
room work and for the adjustment of production gaging 
equipment, 


No other name means so much in gage blocks as Johans- 
son... famous the world over. Write for Illustrated Cata- 


log. Brown & Sharpe Mfg. Co., Providence 1, R. I., U.S. A. 


BROWN te SHINNZS | 























“QUALITY IS 
THE FOUNDATION 
4 OF OUR BUSINESS” 


@ Coined in the days of the original 
Cyrus H. McCormick, this motto has 
guided our production policy for scores 
of years. 

So it is natural that quality control is 
an important part of our daily thinking. 


In 1949, we enlarged and extended 
our system of individual quality control 
in all plants. This expansion continues 
in 1950. 

The X-Ray machine shown here is an 
interesting piece of quality control 

} equipment. This 1,000,000-volt machine 
in Harvester’s Manufacturing Research 
Department “‘looks through” 5'% inches 





of steel to examine the structure of fab- 
ricated parts. To protect operators and 
others from secondary radiation from its 
powerful tube, the machine is housed in 
a room with concrete walls 18 inches 
thick. Control is from a panel outside 
the room. 

This isa far cry from the rule-of-thumb 
days when hitting a piece of steel with 
a hammer and judging its quality by 
sound was the more or less accepted 
standard of quality control in industry 





generally. 


| INTERNATIONAL HARVESTER 


180 NORTH MICHIGAN AVENUE CHICAGO 1, ILLINOIS 
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Precisely so 


Qa WAS, when measurement was largely a 
matter of opinion - when a rod equalled the 
combined length of the left feet of 16 men standing 
um line a vard, the length of an outstretched 
arm ...an inch, three barley corns taken from the 
center of the ear and plac ed end-to-end. 

But modern mass produc tion demands exact 
measurement that even the smallest part be made 
pre iscly so, to an accuracy far bevond anything 


thought possible a bare filty years ago. 


Ford, pioneer of automotive mass production, has 
likewise pioneered in the development of ever- 
better means of acc uracy in measurement. Today 
over 38,000 precision gauges are used in the Rouge 
Plant alone, many of them measuring to within one 
ten-thousandth of an inch. And other measuring 
and checking devices, such as the profilometer, 
work in millionths of an inch to give you more 
value, more quality in the Ford-built products you 


buy. For accuracy builds quality, and... 


... Quality comes FIRST at Ford's! 





FOR D MOtTOR CO MPAN Y 


TRUCKS, 
COACHES 


FORD 
MOTOR 


CARS 
AND 


AND MERCURY 
ENGINES 


LINCOLN 
INDUSTRIAL 


BUILDERS OF FORD, 
FARM TRACTORS, 





SAVES SPACE 


gf 
Allison provides 5,000 pounds’ thrust in a smaller diameter than any other engine. 


Allison jet-powered airplanes: 


Lockheed F-80 and TF-80 Shooting Star 
Republic F-84 Thunderjet 

Grumman F9F-3 Panther 

Northrop F-89A Scorpion 

North American FJ-] Fury 

Lockheed F-94 

Consolidated XP5Y 

Northrop RB-35B8 Flying Wing 

Martin P4M-1 Mercator 

North American AJ-1 


135 Axial-flow Turbo-Jet’ * 


ler of axial and centrifugal flow turbine engines 


GENERAL 
DIVISION OF MOTORS 


Indianapolis, 


Indiana 
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CUMIN ae 


by transportation men for 


LOWER-COST OPERATION 
HIGHER AVAILABILITY 








TRUCK TRANSPORTATION RAIL TRANSPORTATION 
Pacific Intermountain Ex- Chicago, Burlington and Quincy is using Cummins 
press hos standordized Diesels to drive generating sets on their stream- 
on Cummins Diesels for its liners and has been using these profit-making 
long-line operations and engines for more than 15 years. 19 other leading 
uses a total of 132 Cum- Class | railroads are using Cummins Power in 
mins-Powered freight locomotives, motor cars, motor trains, mainte 

trucks. Cummins Diesels power more heavy-duty nance-of-way equipment, 


trucks than all other Diesels combined. switchers, and auxiliary 
power applications. 








BUS TRANSPORTATION 
The top performance of Cummins 50 lo 550 HP Highspeed Diesel Engines 
Diesels in railway applicotions 
and freight trucks is being dupli- for: On-highway Trucks + Off-highway Trucks 
cated in the bus industry. For ex- * Buses + Tractors « Earth-Movers « Shovels 
ample, Queen City Coach Com- Cranes « Industrial Locomotives + Air-Compres- 
pany, one of the largest inde- sors > Logging Yarders and Loaders « Drilling 
pendent operators in the United States, reports Rigs + Centrifugal Pumps + Generator Sets and 
top economy from Cummins-Powered buses on Power Units *« Work Boats and Pleasure Craft 


southeastern highways. 


Statistical Quality Control used for many years in all production departments 


at the Cummins Factory in Columbus, Indiana, ensures maintenance of the 


close tolerances required for the precision manufacture of Cummins Diesels. 





CUMMINS ENGINE COMPANY, INC.- COLUMBUS, INDIANA 
EXPORT: CUMMINS DIESEL EXPORT CORPORATION - COLUMBUS, INDIANA, U.S.A. +» CABLE: CUMDIEX 
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OLDSMOBILE’S FUTURAMIC FACTORY— WHERE THE "ROCKET’’-HYDRA- 
MATIC CARS ARE BUILT! All America is talking about the superb styling 


and dramatic performance of the new Futuramic Oldsmobiles. And for good 


reason! Oldsmobile offers quality products built in strict adherence to the high- 





est standards of quality control! In every exciting stage of their manufacture, 
the principal emphasis is continually centered on raising the quality level 
even higher. You'll find the finest facilities—the smoothest flow of production imaginable in Oldsmobile’s 
brand new final assembly plant in Lansing, Michigan. And the ultra-modern new “Rocket” Engine plant hits 
a new high in industrial efliciency—combining the latest work-saving tools with the newest quality control 
methods to give Oldsmobile owners the most advanced engine in the industry. Oldsmobile welcomes your 
inspection of its modern manufacturing operations and quality control methods. You're cordially invited 


to visit the home of Oldsmobile and see for yourself the reasons behind Oldsmobile’s rocketing success! 


OLDSMOBILE DIVISION GENERAL MOTORS CORPORATION 

















on a Single, Lower Investment 


You can use this many-job machine inside and outside of 
your plent .. . all the year around, on all kinds of work— 
- tft end load materials of all kinds, handle bulk, stock- 
pile, feed hoppers, maintain grounds, spot cars, plow 
or load snow, handle any bulldozing and excavating. 
No end to its usefulness with one or more of the specially 
designed attachments. Get all the facts .. . NOW! 













wow ro Handle a Variety of Jobs 








*These 14 
Tracto-Shovel 
Attachments 


Can be 
interchanged 
in but a 
Few Minutes 


1 ew. yd. 4 
Standard vg 
Bucket » 
% cu. yd 
} ) Norrow Bucket 
- , , 4 
2 cu. yd. Light 4 
Materials : \ 
Bucket ~~ - y 
NULLS 
‘ q 1 cv. yd 
“ LO Rock Bucket 
Teeth For 

































BIG WORK CAPACITY—This completely new smaller two weeks, two other fittings every five weeks 


tractor has big tractor design, balance and stamina based on 40-hour weeks). And you operate a full 


surprises users everywhere with its perform- 1,000 hours before replenishing lubricant in truck 
ance As owners say, “You've got to see it to wheels, track idlers and support rollers. 
be lie ve it _ 


SIMPLE TO SERVICE—AI! adjustments are unusually 


JUST THE RIGHT SIZE—to efficiently handle a wide 
Has 11,250 Ib 


tractor bare) 


accessible. Major assemblies are removable with- 
of properly bal- 


40.26 drawbar 


variety of jobs 


out disturbing unrelated parts engine, clutches, 
anced weight on ° . 
transmission, etc. There’s less downtime more 


hp. provided by the smooth-running, economical, 


every down stroke a time working . . labor and repair costs are reduced 


2-cycle GM Diesel engine 
BUILT-IN SAFETY AND CONVENIENCE—Fvasier steering 


and shifting with convenient controls, full vision. 


power st roke! 


NEEDS LESS GREASING THAN AN AUTOMOBILE — In- 


stead of hitting a dozen or more grease fittings Cushioned seat, wide arm rests. Operator gets 


every shift, you lubricate only one fitting every more done because it’s easier to do more! 


Write for literature or ask your Allis-Chalmers dealer for a demonstration! 


TRACTOR DIVISION 


° MILWAUKEE 1, U.S.A. 





For Greater Production... For Easier Operation...For Simplified Servicing 


— 


The usefulness of the HD-5 
Tractor is further widened 
by other allied equipment: 
2-wheel scrapers, rippers, 
rollers, cranes, skid load- 





All Buckets 





Heavy-duty 
~ Bulldozer 
Yr Blade 
Ww 
Heavy-duty 
Angledozer ) 
Blade ~~ 
Sy 
Thy, Lift Fork 
| (4,000 Ib. 
é STK lifting 
» Pp capacity) 
Crane Hook ae ar 
(5,000 Ib. 
lifting \ 
copacity) SA. nS 
Se 
‘ V-type 
Snowplow 
~——> 
Trench Hoe (V y 
Xho 
=, 
L ( \ Orag Bucket 
4d AD 
fix 
Tine Fork | 
EX, A 
coer Rock Fork 
N << 


canopies, winches and 
log carts. 

































The man with educated fingers! 


Will this raw cotton pass inspection? Will it soon be re- original weight of the bale is lost through processes of wash- 
fined into world famous Red Cross {hbsorbent Cotion? ing, carding, combing and re fining 
Here’s the man who knows. After the finished product has been packed, samples are 


After 30 years of classifying cotton, his sensitive fingers subjected to 12 additional tests to be sure quality st aaah 


judge samples received by Johnson & Johnson for quality, ments have been maintained during manulacture 
length of fiber, and freedom from foreign matter It’s only by these strict procedures of careful selection and 


Cott 4 suppliers send samples of only the finest cotton to Processing that the raw cotton becomes the softest, whitest 


meet the exact requirements which Johnson & Johnson has most absorbent and long fibered sterile product worthy of 
specified In spite of this, 40% of all samples recewed are rejected bearing the name Johnson & Johnson Red Cross* Absorbent 
Cotton 


Yes. 40% of the sample sare judged as “not good enough 


Is it any wonder that, of those who 
for the cotton used for Red Cross Absorbent Cotton must ea 


use absorbent cotton, 7 out of 10 use 
Johnson & Johnson Red Cross* Ab- 
sorbent Cotton? 


ceed the minimum requirements set by the U.S Pharmacopor a 


12 more tests insure quality! 
No connecti« whateve th American 
And. even after the cotton 1 accepted, nearls ay of the Nati Il Red Cre 





The most trusted name im surgical dressings aes 


Gohmsenaohmsen 
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1. Finished machine parts 
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2. Heavy-duty oil-cushioned, self-lubri¢ating bearings 
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_$“— : SAVINGS in 


3. Permanent filters Unit Cost 


a 

Z& Assembly Cost 
Z® Capital Investment 
a 


Burden « Floor Space 


\ 








4. Heavy-duty oil-cushioned, 3 PLUS 
self-lubricating cored Zs Quality and Service 
and bar stock 4» Engineering Insurance 


PLUS 


(Nationwide and Canada) 


4 Field Engineers 
4 Distributors « Dealers 
2» Bearing Depots 


is 
rE ee 
om MANUFACTURING 


COMPANY 


5. Friction units 





SUBSIDIARY OF CHRYSLER CORPORATION 


one . , . DETROIT 31, MICHIGAN 
Contact your local Oilite field engineer or home office 
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SHELL 


High strength alumi- 
num alloy ... High 
resistance to corrosion 
... with surface finfth. 








Moisture-proof 

Radio Quiet 

Single-piece Inserts 

Vibration-proof 

Light Weight 

High Insulation Resistance 

Easy Assembly and Disassembly 
Fewer Parts than any other Connector 


No additional solder required 











CONTACTS SCINFLEX*® ONE- 
High current capacity PIECE INSERT 
... Low voltage drop High dielectric strength 

. No additional . . . High insulation 
solder required. resistance. 


i aut a A 
ers % 











. .» PRESSURE TIGHT SOCKET 


PLUS ALL THESE OTHER FEATURES CONTACT ARRANGEMENTS! 


Outstanding design and fine workmanship, 
combined with materials that meet the re- 
quirements, assure the splendid performance 
of Bendix-Scintilla “pressurized” electrical 
connectors. These units include both pin and 
socket arrangements for a// sizes of contacts. 


* SCINFLEX dictectric material is a 
new development that assures unequalled 
insert performance. It is available only in 
Bendix-Scintilla Electrical Connectors 








Write our Sales Department for detailed information. 


BENDIX 
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QUALITY CONTROL DATA SHEET 


SYLVANIA FLUORESCENT LAMPS 






































EVERY GO MINUTES, QUALITY OF SYLVANIA FLUORESCENT. 








_ LAMPS IS CHECKED WITH BIG PHOTOMETER [| 


To insure lamps that are unsur- 
passed, Sylvania quality control 
engineers take hourly checks of 
production line lamp samples in 
this huge 15-foot diameter Photo- 
meter! This high-speed unit 
allows fast, accurate checks on 
light output and electrical char- 
acteristics. Itserves to keep 


Sylvania Lamps “The Best Light 


. In Sight!” 
| 


r ' | ‘ 
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In addition, samples of each 
day's output are tested against 
lamps of other brands—further 
insuring that the Sylvania Lamps 
shipped everywhere are unbeat- 
able! This supervision of lamp 
quality consists, too, of testing 
light output at various stages of 
lamp life ... of determining volt- 
age and current characteristics. 

This huge unit is just one of 


re eee 


+ 


many extra-quality controls em- __ 


ployed at Sylvania to make sure 
Sylvania Lamps are the best buy 
in fluorescent illumination! 


That’s why they give far more — 
light, have longer life than ever ~ 


before ! 


For full information on the en- — 


tire Sylvania line, write Advertis- 


ing Dept. L-8510, 500 Fifth Ave., - | 


New York 18, N. Y. 








SYIVANTA-® ELECTRIC 


























DU MONT—FIRST IN TELEVISION...WITH 


“Ve invite you to see the 
Aorey Amsterdam Show 
Thursday Evenings 


Du Mont Television Network 


Among component manufacturers, Du Mont is known as the 
most exacting buyer in the industry. Du Mont inspectors are in 
the suppliers’ plants regularly; then all parts are 

checked again and re-tested as they are received 


at the Du Mont assembly plant. 


Du Mont Quality Control extends through the entire 
manufacturing process, guarding against the possibility 


of defective parts or workmanship at every point. 


Du Mont vigilance in manufacture and 
testing means Du Mont television equipment 
performs better and lasts longer... 


means finer television for America. 





ol} MINT Till te Mh Uhe fuel tn, |HMUSON 


Allen B. [ 


Allen B. Du Mont Laboratories, Inc. Television Receiver Diy 


MAY, 1950 


Fast Paterson, N.J., and the Du Mont Television Network, 515 Madison Ave., N.Y 
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wAR VICE pART>— 
onal distribution of replacement automotive parts SPRING pIvisioN—‘e 
UMET sTEEL—‘° Gold Crown steel fence WARNER AUTOMOTIVE" automotive 


steel tubing, reinforcing pors, steel shapes replacement parts 
channels, angles bars, et 
WARNER GEAR—‘°" transmissions and over 
pETROIT GEAR— ‘fo transmissions and preci drive ynits 


pETRO!IT VAPOR sTOVE— gos ranges 
ANKLIN STEEL‘ steel fence posts, re" 


inforcing bars, steel shapes channels, angles bars, e's 










BON—‘*e" adhesives and synthetic resins 
MARVEL-SCHEBLE” carburetors 
MECHANICS—‘o" Universal joints 
MORSE CHAIN—‘o timing chains and sprock- 


ets, fle xible couplings and Marine reduction geor> 


NORGE—‘ Norge household appliances 
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American Bosch 


Factory in Springfield, Massachusetts « Service the Whole World Over 








A REPORT FROM 
REPUBLIC STEEL’S 


GhlOY 


METALLURGICAL FILES 





This refrigerant pump eccentric shaft presented a real problem to engineers 
of one of America’s leading refrigerator manufacturers. For units of 4 
H.P. and under, carbon steel met all machining and heat treating require- 
ments without difficulty. On larger units, however, distortion encountered 
in hardening treatment resulted in excessive reject losses. 

Upon the recommendation of a Republic Field Metallurgist, the manu- 
facturer adopted Republic 8720-H Alloy Steel Cold Finished Bars for this 
application. The result: Machinability remained satisfactory . . . distor- 
tion troubles were overcome .. . reject losses were drastically reduced. 
Perhaps you, too, have a troublesome problem for which alloy steel could 
provide the prompt, economical solution. Republic—world’s largest pro- 
ducer of alloy and stainless steels—offers you this same field metallurgical 
service without cost or obligation. Write today. 


REPUBLIC STEEL CORPORATION - Alloy Steel Division, Massillon, Ohio 


Seneral Offices, Cleveland 1, Ohie 7 Export Department: Chrysler Building, New York 17, N.Y. 





AMYOW Suggs 


Other Republic Products include Carbon and Stainless Steels—Sheets, Strip, Plates, Pipe, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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The business philosophy ot 
our Operations divides itself 
broadly into two categories: 
(1) we must manufacture 
our products at highest gual- 
ity possible and (2) through 
research create new products 
which fit a need. Only by fol- 
lowing these principles can 
any business 


Prow, enjoy 


proper earnings and maxi- 
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RESEARCH AND DEVELOPMENT LABORATORIES: 
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pulp and paper product 


KIMBERLY-CLARK CORP. 
NEENAH, WISCONSIN 
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HOW STATISTICAL QUALITY 
CONTROL METHODS ASSIST 
IN GIVING LADISH 


eee FITTINGS AND FORGINGS 
INCREASED RELIABILITY 


INlustrated at left are typical inspection and production 
operations in the Ladish plant which have been made 








more efficient by the application of statistical quality 


control. 


This statistical method of quality control is incorporated 
into the Ladish Controlled Quality program wherever 
it demonstrates an ability to maintain existing standards 





2. Applying quality control principles to machining assures predictably effectively or indicates an opportunity of raising the 


closer tolerance work 


over-all quality of operations to higher planes. It 
functions as one of the vital tools which build maximum 
reliability and dependable performance into every Ladish 
Controlled Quality fitting and forging. 





3. Greater efficiency in cutting mults to length is achieved through 
statistical quality control 








LADISH CO. 


CUDAHY, WISCONSIN 
more uniform physical dimensions (MILWAUKEE SUBURB) 





4. Forging operations controlled by statistical methods result in 
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The Application of Quality Control 


To Administrative Problems 


INTRODUCTION 


The impact of government con- 
trol in an effort to bring about eco- 
nomic stability is one of the out- 
standing influences on _ industrial 
management today. It is an im- 
portant factor in the new tendency 
in industry to look upon internal 
control as an inherent part of man- 
agement rather than as a casual tool 
The development of statistical con- 
trols in all fields of management 
holds the greatest promise for funda- 
mental gains in managerial control 
It may be a decisive factor in the 
preservation of private enterprise 
Quality control, through the applica- 
tion of one of its simplest tools, the 
control chart, is capable of con- 
tributing substantially to this de- 
velopment 

Business and economic data must 
be analyzed by statistical methods if 
their collection is to be justified 
Graphic representation is known to 
be a most effective tool in presenting 
the resulting information. The con- 
trol chart has something to con- 
tribute to better use of administra- 
tive data because it is simple in use, 
economical of effort, and effective 
in results. No small part of its con- 
tribution is the way its use affects 
thinking about variability in data 
The concept of normal or acceptable 
limits to variation provides a basis 
for decision and action that often 
is absent in other methods of handl- 
ing data 

The accumulated weight of evi- 
dence is reinforced by the ability 
to state the significance of a dif- 
ference in terms of definite proba- 
bilities. The separation of unusual 
from usual occurrences is reduced 
to a methodical procedure rather 
than being left to judgment which is 
subject to personal bias and human 
error. When the weight of evidence 
has not accumulated, or accumulates 
slowly, the sensitivity of the control 
chart contributes to much prompter 
and more accurate assessment of a 
situation than otherwise would be 


possible. 
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Figure 1 


The examples which follow de- 
scribe the application of different 
types of control charts to manage- 
ment problems of widely differing 
character 


MERIT RATING OF PRODUCTION 
PERSONNEL 

The first example deals with the 
scores obtained by the application of 
a merit rating plan to production 
personnel in one small manufactur- 
ing operation. The plan involved ten 
characteristics which were deter- 
mined to be important for satisfac- 
tory performance of work in the de- 
partment. An individual was given 
a score of l to 10 on each charac- 
teristic depending on whether he 
possessed the characteristic to a 
slight, moderate, or high degree. The 
total scores for all characteristics 
were used in this analysis 

The workers were assigned per- 
manently to one of two shifts but 
the four supervisors rotated between 
the two shifts. Therefore, over a 
period of time each supervisor had 
direct contact with all of the workers 
Consequently, a series of four ratings 
for each man was made, one by each 


supervisor 


Control Chart of Merit Ratings 


For the first control chart, Figure 
1, the four ratings for each operator 
were used as a sub-group. Control 
limits were calculated separately for 
each shift based on the grand average 
and average range of these sub- 
groups. The ranges for both shifts 
are all within the control limits, 
indicating substantial agreement 
among the four raters in every in- 
stance. The narrower limits for Shift 
2 indicates that for some reason the 
agreement of supervisors is better 
concerning the abilities of individuals 
on Shift 2. The fact that the average 
of all ratings for Shift 2 is signifi- 
cantly higher than the average of 
Shift 1 confirms the conclusion that 
may be drawn from this agree- 
ment that the labor-management re- 
lationship of Shift 2 is better 

The score for Operator No. 4, Shift 
1, is out of control on the low side 
This indicates that this individual is 
not turning out a satisfactory grade 
of work, based on the performance 
of his co-workers. Action was taken 
before another rating was made to 
bring this to the operator's attention 
and to assist him in improving his 
performance 


The score for Operator No. 12 
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snift 2. is out of control on the high 
ide This indicates that he is aoing 
a superior job. He is definitely in line 
ior promotion or tor an increase in 
responsibility and earnings 

It is concluded, by the same kind 
of reasoning, that Operator No. 13 
Shift 2, is not performing as well a 


Howey I ince 


others in his shift 

his rating i till above the averags 
of Shift 1, the reason for his low 
rating may be a matter of poo! job 


adjustment rather than lack of merit 
It wa 


suggested that he might be 
assigned to Shift 1 with more satis- 
faction to all concerned Similar 
reasoning indicated that Operator! 
No. 1 and No Shift 1, might do 
even better work a member ol 

hift 2 
It has been uggested that the 


higher average score for Shift 2 may 
reflect better all-around feeling 
within that group That leads to the 
use ol the second control chart Fig- 
ure 2, to analyze the raters them- 
elves. rather than the operators who 
were rated. In thi econd chart, the 
individual score of operators on 
both hift have been arranged by 
rater 

The score for the eperators on 
Shift 1 are plotted first, followed by 
the scores for Shift 2. The control 


calculated 


his 


limits for each rater were 


independently by arranging 


cores in groups of four. The aver- 
ages and ranges of these sub-groups 
were used to calculate limits for the 
individual core 

The individual rating out of con- 
trol on the third supervisor chart 

in line with lack of control for 
Operator 4, on the first chart. How- 
ever, the low individual rating on 
the fourth supervisor's chart does not 
conform with the other ratings of 
the individual it represent This 
core may be explained as an Une 
fair rating due to prejudice or to 
misinterpretation of the individual's 
ability. The chart lIows, mMmoreovel 
that the average score by the fourth 
upervisor is significantly lower than 
the averages of the others. This indi- 
cates that his ratings are too severe 


This should be 


looked into and if it 


is found to have basis in his attitudes 
or in his techniques of rating, these 
hould be corrected 

The othe supervisors agree well 


The fact that the 


the second supervisor is centered be- 


average score ol 


tween the adjoining two averages 
and that his control limits are nar- 
rower indicates a careful rating job 
This may reflect a superior mana- 
gerial ability 
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Figure 2 
TOTAL PRODUCTION COST 


The control chart in Figure 3 may 


appear to be a little unusual. How- 
ever, the first portion of it simply 
represents the application of con- 
trol chart limits calculated in the 
usual way to the downward trend- 


ing production cost of a manulfac- 
Each 


cost 


tured material point repre- 


sents a monthly per 100 lb. of 
material produced 
The unmistakabl downward trend 


during the first few months was due 


Operator Number 


Control Chart of Merit Ratings 


for 


control of quality during production 


cluding a control chart system 
In December of the first year, there 
seemed to be a temporary halt in the 

the next two 
the trend In 


another upward 


reduction of costs but 


months carried on 


March, 


swing in cost occurred and the ques- 


however. 


tion was raised again whether a 
change in trend had occurred 
change OI! 
the root of 


ment’s interest in economic data. A 


Interest in impending 


manage- 


change is at 


statistical technique which is highly 





to a program of cost reduction in- sensitive to changes in trend can be 
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Figure 3 


Control Chart for Trend in Manufacturing Cost 


INDUSTRIAL QUALITY CONTROL 





T 


a very acceptable and well appre- 
ciated tool. The use of confidence 
limits (or, in this instance, of con- 
trol limits) on a trend supplies just 
such a very sensitive indicator of 
change 

In order to place the limits, it was 
first necessary to determine the 
straight line which fitted the trend 
This was done by the method of least 
squares, which is a technique widely 


used in problems of correlation and 


» regression. Next, the data were ar- 


ranged in chronological order, as in 
Table I 
TABLE I—Data for Trend in 
Manufacturing Cost 
Cost pel Moving 
Month 100 Lb Range 





] $ 2.75 
2 2.30 S .45 
3 2.55 29 
j 2.45 10 
5 2.35 10 
6 2.15 20 
7 2.00 15 
8 2.15 15 
yg 1.90 25 
10 1.90 0) 
1] 1.75 15 
12 2.00 20 
3 1.60 10) 
14 1.40 20 
Totals $29.25 $2.65 
Averages: $ 2.09 $ .204 


Since the variation which is of 
interest is the difference in cost from 
month to month, a logical sub-group 
for calculating control chart limits 
is two months’ figures. Furthermore 
the amount of data is so scant that 
most advantageous use of the data 
is imperative. The most advan- 
tageous way of using these data (that 
is, the way that will give the largest 
number of sub-group ranges) is to 
employ moving ranges. The moving 
range is simply the consecutive d 
ference from month to month. The 
average moving range used in the 
control limit calculations. A furthe: 
point is that it is desired to plot indi- 
vidual monthly costs so that control 
chart limits for individuals rathe: 
than for averages are required 

Two standard deviation limits for 
monthly cost A Trend Point 
2/3-Ao-R- V2 Trend Point 
(1.77) (.204) Trend Point 36 

Limits with the same meaning 


east squares data as the residual 


might also have been calculated from 
] 
variance about the trend line. Fo: 


this example the latter more in- 
volved computation gave exactly the 
rt? 


same limits as the control cha 


method 


MAY, 1950 


When the plus and minus limits 


are measured vertically from points 
on the trend line. it is found that 
all fourteen months on which the 
trend is based are within the limits 
However, March of the second yea 
is outside the limits. This confirm: 
the suspicion that the trend was 
broken during that month This 
chart was sensitive eno igh to verify 
the change in trend in its very first 
month. The evidence supplied by 
the March data was borne out in 


ater months 


The problem now revolves around 
determining the new level or trend 
of costs. After the first half of the 
year, Major equipment ¢ hanges were 
made which disrupted production 
schedules and produced a very er- 
ratic cost picture This was in spite 
of a continual increase in output. In 
any event it would have been un- 
likely that the new level could have 
been established satisfactorily in 
much less than a year. However 
when the second year’s data were 
used to calculate control limits by 
the moving range method it Was 
found that though the limits were 


W ide < ontrol existed 


The condition of control laste: 
through February of the third year 
3y that time the new equipment wa 
all installed and a new program fot 
further reducing costs was under 


Vay In March costs again exceeded 


“ 





a control limit, this time in a down- 
ward direction. This indicated eithe: 
the existence of a new downward 
trend or the establishment of a new 
lower level of cost with the improved 
equipment 

Not only was management pro- 
vided with justification of the capi- 
tal expenditures but also prompt in- 
formation was available for any 
necessary or desirable modification 
in prices. New limits could be cal- 
culated at the end of the third yea 
to measure the nature and extent of 


the change in production costs 


INDUSTRIAL LOST-TIME 
INJURIES 


Another example of the use of the 
control chart technique this time 
what is normally called a chart for 
number of defects, involves the study 
of the accident experience of an in- 
dustrial company 

Accidents, by the very connota 
tion of the word, are preventable 
However, though they are not in 
evitable, a certain number may be 
expected in view of the nature of 
the tools and machines with which 
men work. Other factors which con 
tribute to the few accidents which 
we may expect are the present state 
of the art of using production ma 
chines safely and the willingness of 
individuals to abide by established 


alfety practices 


Number of Accidents During 4-Month Period 
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Figure 4—Control Chart for Number of Lost-Time Accidents 
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TABLE ll—Number of Lost-Time Injuries—Data and Calculations 


INDUSTRIAL QUALITY CONTROL 


—_ 
Conseq ently the sales in thou- 
sands of pounds by months for a 
year were used aS a basis lo! cal- 


culating a center line and upper and 
every prod- 


The 


was used to arrive a 


ontrol iimits Ito! 


ict In eacn method of 


moving 


ranges 


limits for monthly sales 


‘one sigma’ 


In instances where the sales volume 
normal control chart 
the 


For new prod- 


was steady, a 
with a 


sales value was used 


central line at average 


ucts, or in instances where the sale: 


volume was on the increase or de- 
crease, a trend line was calculated 
and the control limits were meas- 


the 


chart for 


ured off vertically from 
In F the 
Product A is for the 


line igure 5 


established ty pe 


of product and the one for Product 
B shows how an ncreasing trend 
was handled 

The center line of the chart wa 
called the 3asic Forecast he cor 
trol limits used should bracket a 


majority of monthly 
(actually, the 


as long as condition 


In othe WoO! 


proport on 1S 
remain 


ds, unless new 


; 


is obtained or existing customers are 
lost, most monthly sales totals should 


The sales 
through July for 
that this i 

first five 


lie between these li 


mits 
curves for January 
Products A and 


B show 
actually Fo 


true ! the 


months, forecasts were made accord- 
ing to the old system. It is observed 
that forecasts outside the control 
limits on either the low or high 
sides missed actual sales by large 


margins. Conversely, forecasts which 
fell within 
very well in all but one in 


In June and July, fore- 


made in contormance 


; 


the limi corre sponded 
stance W 
actual sales 
casts 
for ist ot tne control chai 


rules 


matched actual results very closely 


The rules set up for using the 
charts are not con plicated The 
basic forecast for a given month is 


the grand average or trend point for 
the month depending on the prod 
uct pattern Sales experience with 


the months should be 
studied to locate 


The 


normally be within the control limi 


met recent 


an “adjusted fore- 


cast adjusted torecast will 


However, the basic forecast may be 
increased oO! decreased by the sale 

manage! ff the district to ar ad- 
justed forecast outside the control 
limits for good reason, such as clear- 
ly foreseen increases or decrease n 
orders. The evidence of good control 
of forecasts when this formula s 


! 


followed tends to dampen the natural 


ardor of the vho predict 


MAY, 1950 





Monthly 


Forecast 


Actual Sales 


in Ome Sales District 
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The Air Force Approach To Statistical 
Quality Control * 


Q. C. GRIFFITH 


Major, USAF Assistant Chief, Plans Office, Quality Control Division, 


Hq AMC, Wright-Patterson AF Base 


BACKGROUND 


The Air Force big busin In 
value of assets, number of employes 
and world wide coverage, it is one of 
the biggest businesses in the world 


Our stock in trade is air power; ou 
stockholders are the 
ing people on earth—the Americar 


most demand 
public. They demand (and they are 
going to get) the maximum in ai! 
power at the lowest 
The key to efficiency 
ment As we all 

control is one of the more 


possible cos 
good manage- 
know tatistical 
quality 
clentif 


powerful tools of manage- 


ment; it is- particularly effective in 
the administration of a large inspe: 


such as the Ai: 


vitally 


tion organization 


Force's which is concerned 


with the quality ol the products it 
accepts The Air Fores 
realize that Statistical Quality Con- 


and admin 


has come to 


trol provides techniques 
istrative controls that are indispe ns- 
able to the economical and efficient 
management of its inspection activ- 
ities 

The Air Force has been the 
recent of the Military Services to 
recognize the benefits of SQC 
of the nature of the 
use, and because SQC 
procedures were fIor a 
risks 


aircralt 


most 


prob- 
ibly becaus« 
equipment we 
inspection 
long time considered to involve 
which have no place in the 
industry. No one was willing to take 
a chance on any defective material 
getting into a} lane Now, of course, 
we realize that some risk is inherent 


inspection We 


hest inspection 


in practically all 
realize also that ou 
efforts in the 


these efforts involved risks 


past were not good 
enough 
of unknown magnitude and at the 
same time failed to provide accurate 
and systematic procedures fo1 qual- 
ity evaluation. A few abortive at- 
tempts were made by various indi- 
viduals in the AF inspection organ 


ization, during the war, to set up an 


*Presented to the Pittsburgh Sectior 


ASQC 


SQC program. Some of our contrac- 
tors used sampling to a limited ex- 
tent, notably in connection with the 
magnetic inspection of aircraft bolts 
A few examples of the use of process 


How = 


subject was all but 


control charts are on record 
ever, the entire 
forgotten with the cessation of hos- 
tilitie 

Late in 1945, the 


of the armed services shifted from 


emphasis in all 


defeating the enemy in combat to de- 
and inefficiency in our 
One step in this 


leating waste 
own organizations 
assignment o! sev- 


program was the 


eral hundred officers to graduate 
tudy in various civilian universities; 
some officers were trained in busi- 
ness administration, others in pro- 
engineering and industrial 
management. Several of us had the 
opportunity of studying SQC unde: 
Professor E. L. Grant at Stanford. I 


Was one ol those who had this good 


duc tion 


fortune. Upon completion of my 
work at Stanford in 1948, I was or- 
dered to the Inspec tion Section (now 
the Quality Control Division) of the 
Air Materiel Command at Wright- 
Patterson Air Force Base. My as- 
signment was to organize and de- 
velop an SQC program for the Ail 
Force. During the early days of my 
work in this new field, I am certain 
that I encountered all the pitfalls and 
obstacles of which Grant and othe: 
writers warned us. In order to un- 
derstand some of these problems, I 
think it would be well 
momentarily to outline both the AF 


inspection organization and its basic 


to digress 


operating policy 

The Quality Control Division at 
the Wright-Patterson Air Force Base 
s a staff organization of the Air 
Materiel Command. Some 
dred civilians and officers establish 


one hun- 
basi inspection policies and proce- 
dures which are carried out by local 
throughout the country. A 


Quality Control Sec tion 


offices 


is located in 


each of seven procurement field of- 
plant 


fices and four major resi- 


dencies. In turn, local inspection of- 
fices have been established through- 
field 
The entire organization com- 
1100 
compared to a wartime peak of 15,- 
000. The underlying policy of AF in- 
spection is to conduct planned sur- 


out the areas served by the 
offices 
inspectors, as 


prises roughly 


veillance of the contractors’ inspec- 
tion and quality control systems. We 
buy an inspection service along with 
each commodity procured. Most con- 
that the 
have an inspection system which is 
satisfactory to the AF representative 
and that only acceptable material be 
presented to the AF. The cost of this 
inspection service is, of course, borne 
by the Government. We have long 
been of the opinion that this policy 
promotes both and efh- 
ciency, since the contractor would, in 


tracts require contracto! 


economy 


any case, perform some inspection 
The prerequisites of an “acceptable’ 
inspection system are outlined in 
various directives and specifications 
which are referenced in the contract 
These directives are specific enough 


make 


a reasonable bid, and are at the 


to allow the contractor to 


same time sufficiently flexible to 
permit the AF inspector to use his 
judgment as local conditions require 
The legal and moral responsibility of 
getting quality material into the ai 
rests with the contractor. The suc- 
cess of such a system is a tribute to 
American industry and to our eco- 
Almost 


ception, our contractors cherish this 


nomic system without ex- 


responsibility they want to do a 


good job 


PHASE I OF AN SQC PROGRAM 
FOR THE AIR FORCE 


Let us return now to our problen 
of organizing an effective SQC pro- 
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gram. It was apparent from the be- 
ginning that we would have to do 
battle on two fronts. It was neces- 
sary to “sell” our own people and 
then to induce our contractors to use 
SQC. Ordinarily, economy would be 
the best selling approach in the Ail 
Force, but most of our top officers 
are pilots; you can't talk economy 
to a pilot where safety is concerned 
So we had to point out how inade- 
quate present inspection methods 
were; this, by the way, took quite a 
bit of pride-swallowing. Naturally 
we pointed to the savings which 
could be realized through the reduc- 
tion of scrap and rework. The pros- 
pect of conserving critical materials 
was a strong card in our hand. But 
we stressed SQC as an effective 
management tool for accurate. eco- 
nomical and objective evaluation 
which would provide the Air Force 
with better inspection protection 
The Air Force is looking to the 
future; it does not live in the past 
It did not require much selling to 
show that inspection is emerging 
from the “rule of thumb” era and is 
fast becoming a recognized field of 
applied science. I need not add that 
the Air Force was eager to be out in 
front. Suffice it to say that we made 
certain we had the support of our top 
procurement, production and inspec- 
tion officers before we did anything 
else 

We gave first priority to a train- 
ing program. The chief of each in- 
spection field office was put through 
a comprehensive 40-hour course. It 
is said that SQC is only 10° statis- 
tics and 90° common sense. I am 
afraid that we overlooked the com- 
mon sense element in our first train- 
ing effort. Shortly thereafter, we 
brought an additional handpicked 
group of inspectors from each field 
office into Headquarters for training 
They had the benefits of our initial 
experience. Most of these men were 
engineers who had a wealth of in- 
spection experience behind them. A 
few had studied SQC on their own 
initiative. During this two-week 
seminar (which name we found to 
be more appealing than “course’’) 
we laid the real foundation for ou 
program. We received a great deal 
of help from the Dayton Section of 
ASQC. Two of the larger manufac- 
turing firms in Dayton invited us to 


visit their plants and study thei 
SQC applications. Guest lecture: 
} tributed to th f the 
aiso col riputed 0 ne success ol ne 
seminal! As a result of our discus- 
on Ve vere anle to inticipate 
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many problems which were certain 
to arise as the program gained mo- 
mentum. It was here that we formu- 
lated much of our policy and laid 
plans for the months te come. Upon 
completion of the seminar at Wright- 
Patterson Air Force Base, our entire 
group proceeded to Washington and 
attended an advanced course pre- 
sented by the Navy Bureau of 
Ordnance. Our first disciples now re- 
turned home, prepared to “spread 
the word.” Their assignment was 
two-fold to teach 


courses in their own organizations 


introduc tory 


and to encourage AF contractors in 
the use of statistical methods of 
quality control. The results have 
been truly gratifying. The coopera- 
tion of inspectors, contractors and 
leading quality control engineers 
everywhere has strengthened ou 
faith in the Industry-Ai: Force 
Team 

Back { Wright-Patterson Ail 
Force Base, it was apparent that the 
program was rapidly becoming too 
to handle. It was de- 


cided to civilianize the staff in order 


big for one mi 


to assure continuity of effort, since 
military personnel are constantly 
subject to transfer. A young enginee 
was hired as an assistant and we be- 
gan shopping around for an experi- 
enced man to head the program 
In the meantime there were cer- 
tain poli ies which had to be es- 
tablished. We could not require con- 


| 
tractors to adopt Statistical proces 


contro but sampling inspection 
could be called for in specification 
and contracts We instructed ou 


men in the field to encourage the use 


of both process control and statis- 
tical sampling techniques by con- 
tractors. As an experiment, a few 
specifications were rewritten to in 


clude sampling inspection in lieu of 


the previous indefinite or unsatisfa 


tory requirements. These specifica 
tions. of course pertained to mate 
rial which was to go direct to the 


AF We had littl to say about how a 


contracto! inspected pur hased parts 


other than to require assurance of 
adequate quality It Wa in th areca 
of incoming inspection that many 
contractors took thei: first tep 


Slowly, at first, they began to sample 


bits and piece ind ther tne 
progressed to more important it 
as they gained experience and Co! tr 
de nce Variou ampling Dian Vere 
1] ] j ’ : ’ 
ised put tne old tandby tne 
Dodge-Re Milt Table preaqaom I ated 
About this time, the AF joined the 
Arn ! iWdopti the ‘ va 


Tables (Appendix X) for exclusive 
use on Government material. The 
tables became known as JAN-STD- 
105, and are now required for use 
wherever sampling is specified 
While the Air Force was thus 
learning the ABC’s of SQC, our con- 
tractors were not standing still. In 
many plants, our inspectors who had 
never heard of SQC six months be- 
fore, were facing daily bouts with 
Lot Plots, X-bar and R charts, and 
attribute sampling. There were new 
specifications which had to be inte 
preted. Many new problems arose 
how would SQC affect Materials Re- 
view procedures? What effect would 
it have on stamping policy? To what 
extent could process control charts 
be used in lieu of final acceptance in- 
spection? Who could 
AQL’s? Many contractors were out- 
distancing their Government inspec- 
tors in the knowledge of SQC meth- 


ods. Some of our more aggressive 


establish 


AF men were coming up with new 
ideas and techniques which needed 
to be evaluated. It was now time to 
tighten up on the reins of enthusiasm 
and get everyone on the same track 
About this time, we effected the 
transfer of a highly qualified Quality 
Control Engineer from the Navy 
Sureau of Ordnance. The overall di 
rection of the AF program was 
turned over to him. We might con- 
ider this as the end of Phase I of 
our program, which brings us up to 
the present time (October, 1949.) 
3efore looking into the future, let 
us see just what has been accom- 
plished so far. At least half of the AF 
inspectors have received sufficient 
training to enable them to maintain 
proper surveillance over the con- 
tractors’ SQC activities. SQC has 
been unreservedly adopted by many 
of our contractors—both major and 
mino Many others are still in the 
learning stage, with definite plans to 
install these methods. Some of them 
had been completely sold on process 
control when they saw the results 
which AF inspectors achieved by 
plotting control chart on certain 
troublesome operations Many ol 
them took their cues from competi 
tors who were enjoying the benefits 
of SQC. Others had to get out and 
hustle when they suddenly found re 
quirements for sampling inspection 
n their contracts. One of the major 


aeronautical suppliers requires cer 
tain of n vendo! to furnish fre 
quency distributions with their ship 
nents Others have informed their 
( aol that coming mate rial will 
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be sumpled to a certain AQL and 
that they had bette: prepare them- 
accordingly As 
tablished a 
Itinerant Surveillance 


selves an experi- 


ment we ¢ procedurt 
' 
Known a 


; 


for certain selected manutacturers « 


ucn tandard iten a 
Those 


anti-trictior 


bearing contractors who 


ma ntained adequate proce control 
and parti larly tTnose who keep 
atisfactory control chart are pel 
mitted to make n pment against AF 
ord and sub-orders without the 
necessity of an AF inspector appro\ 


hipment Periodic surve 


ing each 
are made to determine that the man- 
ilacturing process packaging, et 
are acceptabl Thi plan aves the 
contractor a great deal of time and 


trouble and eliminates much of the 


AF itinerant in pector travel. “Itin- 
erant Surveillance has been so suc- 
cessful that it i heing extended to 


Anothe 


forward tep has been taken in the 


othe indu trv ana plant 


industrial fastener field. Under our 
Mill Run” plan, now on a service 
test bas contracto! who demon- 
trate satistactory process control 
may have an entire production run 
certified by the AF inspector It 


nto bonded stock. There- 


alter the manutacture! oO! hi 


then goe 


tributor may make 


Irom sto k to 


authorized di 
individual shipment 
AF Depots or prime 
vithout further inspection 


Corl tractol 


PHASE I OF THE AIR FORCE 
SQC PROGRAM 


As we Phase II of the Air 
Force SQC program, we have a staf! 
of four quality control engineers at 
our Wright-Patterson Headquarters 
We are establishing a 
field offices in 
t qualified men on 


enter! 


similar posli- 
tion in each of our 
order to get the be 
the jobs and to give official status to 
those who have been carrying the 
hall so well. In recognition of the 
fact that our activitie 


yond the realm of ordinary 


extend be- 
nspec 
tion, the name of our organization 
has been changed from “Inspectior 
Division” to “Quality Control Divi- 
on,” with corresponding name 


field office This 


hould not by anv means be inte 


change Ss in oul 


preted as an attempt to usurp any of 
the contracto} manufacturing pre- 
rogative nor to relieve him of hi 
hilitv for ubmitting 
to the AF 


he ink ade to 


basic respon 
only acceptable material 
The change i ply 
enable the AF to keep abreast of the 


best management practices 


The immediate problem facing us 
relates primarily to establishing 
tandards for determining acceptabil- 
ty by sound sampling methods 


The i standard are the Classifica- 
Ac ceptable 


these stand- 


tion of Defects and the 
Qualit: Level Since 

ard are of critical concern to Air 
well to 


propose to 


Force contractors t may be 
outline briefly how we 


prepare them. A classification of de- 


tect ] imply a list of all the pos- 
ible defects of an item, grouped in 
categories of different levels of im- 
portance. Each quality characteristic 
dimensional or non-dimensional, is 


classified in one of three main groups 


Critical, Major, Minor—according 
to its effect on the performance of 
the item. Those defects that judg- 
ment and experience indicate could 


ause injury to personnel or cause 
failure of a major end product (such 
as an airplane) are classified as “cri- 
tical.” Defect 


usefulness of an article are 


which materially re- 
duce the 
classified a 
fect which are 


major’: and those de- 
more or less unim- 
portant departures from specifica- 
drawings are classified as 
minor.” It 
cations of defects for articles manu- 
factured 
pecifications will be prepared at 
Headquarters jointly by the Quality 
Control and Engineering Divisions 
Other appropriate military 
will be represented on committees 
vhich classify defects on 

covered by joint specifications 
tractors will be 


tior oO! 


expec ted that classifi- 


according to Government 


services 


articles 

Con- 
encouraged to pre- 
pare classifications for articles made 
to their own drawings. Classifications 
which are approved by Headquarters 
will be considered standard and will 
be applicable throughout a given in- 
dustry 


An Acceptable Quality Level (in 
a statement as to the average 
percent of defective material we pro- 
pose to accept) will be assigned to 
each class of defects—not to each 
quality characteristic. These AQL’s 
will be determined with the advice of 
design, production. and quality con- 
trol eng After the AQL is es- 
tablished, appropriate sampling plans 
from JAN-STD-105 will be used for 


determination of imple sizes and 


acceptance and rejectior numbers 
Provi ons W I] he ? ade fo. increas- 


ng or decreasing the severity of in- 


spection depending upon the per- 


form nce history of the product 


FUTURE PLANS 


Before closing, I should like to add 
a few remarks concerning our future 
plans. First, while the Air Force in- 
tends to take maximum advantage 
of process control techniques for in- 
spection purposes, it does not intend 
to eliminate final acceptance inspec- 
tion of completely fabricated items 
However, it is planned that final ac- 
ceptance inspection will be reduced 
to a maximum at those plants where 
the contractor shows effective pro- 
cess control. The use of control 
charts as an acceptance inspection 
device presents problems which have 
not been solved, but the Air Force is 
now formulating procedures for sur- 
veillance of contractor’s process con- 
trol charts. Secondly, the statistical 
aspects of tolerance will be thor- 
oughly investigated; study along this 
line will undoubtedly lead to the es- 
tablishment of more realistic toler- 
Third, the Air Force is con- 


improved 


ances 


cerned with developing 


sampling methods for destructive 
testing. This is an extremely difficult 
We feel, however, that re- 


search will develop techniques which 


problem 


will permit more economical and ac- 
curate evaluation when destructive 
testing is necessary. Fourth, we hope 
to coordinate the work of the Mate- 
rials Review Boards with Statistical 
Quality Control 
dures. Lastly, of course, we intend 
to continue our program of inspector 


inspect ion proce- 


training because we all realize that 
SQC is an essential tool which an in- 
spector must be able to use if he is 
to be of service to both the Air Force 
and the contractor. I might add that 
SQC is a required subject at the Ai 
Force Institute of Technology where 
our future procurement, engineering 
and quality control officers are be- 
ing trained 

We are more than pleased with the 
reception our efforts have received 
during the past year. As a result of 
the cooperative efforts of industry, 
of the other Armed Services, and of 
the ASQC, our newly undertaken 
management methods are beginning 
to pay off. The saving which the 
Government is certain to realize 
through reduction in inspection and 
production costs will surprise no one 
who is familiar with the potentialities 
of SQC. The higher quality of mate- 
riel which we will receive will make 
the world’s best Air Force 
better. 


even 
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A Talk With The Foreman About 


Quality Control 


H. E. THOMPSON 


Manager of Quality Control, Anaconda Wire & Cable Company 


TRe Sota Mine 


THE QUALITY PROBLEM 


The quality problem is the old 
problem of producing a better prod- 
uct at a lower cost. It can only be 
done by establishing the most 
economical balance between the cost 
and the value of quality. Every one 
of us is concerned with this problem 
because it contributes to the success 
or failure of our company 


SIZE OF THE PROBLEM 


If you were to add up the losses 
through scrap, the use of too much 
material, rework, extra inspection 
and customer complaints, you could 
determine what I call the amount of 
“sold in the mine”. As a starter, our 
Accounting Department can tell us 
the scrap cost for the company. Add 
to this the cost of the other items I 
have mentioned and you can see that 
there is a lot of gold in the mine 
(Figure 1.) If a careful analysis of 
the causes of these losses is made 
the profitable seams in this gold 
mine can be identified. It is gener- 
ally agreed by quality control en- 
gineers that after such an analysis 
we will find that relatively few 
causes are responsible for one-half to 
two-thirds of all the losses, or the 
gold in the mine. After such a sur- 
vey is made, the question is how to 
go about the problem of reducing 
these losses or reclaiming this gold 


WAYS TO SOLVE THE PROBLEM 


To solve the problem—to strike 
that balance between value and cost 
of quality—involves all aspects of 
our organization. It requires train- 
ing, research and experience. Some 
of the more important aspects are 
(Figure 2.) 

Quality-mindedness. It is most im- 

portant that supervisors be qual- 

ity-minded. In the absence of sin- 
cere interest by you, little will 
happen. There are large dollar 
gains to be made by being quality 
minded. Quality does not mean 
building Tiffany quality into a 
Woolworth article It mean 
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Sprackling, a Quality Control De 
partment was formed in the spring 
of 1948. It’s my job to run that de 

partment We will discus the 
working ol thi organization 
later 

Inspection Data. In order for the 
Quality Control Department to 


make a study of the process prob 
lems that you have the obvious 
place Lo obtain information I 


through the Inspection Depart 

ment. The greatest crime from the 
viewpoint of quality is to disre 

yard the tory told by ir pection 
information, because it can be the 
means of preventing defects and 
crap trom being made in the first 


place if the tory the informatior 


tells is acted upon immediately 

Statistical Method The tatistical 

analysis of inspection information 
a new tool in our business which 


the Quality Control Department i 
u.:ng, and you will hear more 
about it in the future oI will tel 
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Figure 2 


you something about it now 

We all know that any manufactu 

ing process has variations due to 
unknown natural causes. Usually 
these variations follow a definite 
pattern and are bound to happen 
but we also know that when we get 
variations outside this normal pat- 
tern, something unnatural has hap- 
pened. These unnatural happen- 
ings can be detected and corrected 
If these variations are studied by 
statistical mathematics based on 
the laws of probability and then 
followed taking what 


ever action is indicated from the 


through, 


analysis, we are using “statistical” 


quality control methods 


THE THEORY OF PROBABILITY 


I would like to give you a brief 
explanation of how these statistical 
methods are used. Before getting in- 
to this, I think it would be well for 
me to talk for a few minutes about 
the Theory of Probability. (Figure 3.) 
If | were to 


some of the 


A nalogy to Insurance 
ask you to name 
soundest and strongest examples ol 
American business, I'm sure one 
of you would come up with “In- 


think 


Certainly each of us 


surance”. And I we'd all 
agree on that 
carries one or more kinds of insur- 
We have insurance policies 
We have fire insur- 
ance on our homes and property 
We carry 
against theft, loss, accident and li- 


And, of 


there are dozens of other forms of 


ance 
on oul lives 
insurance 


automobile 


ability claims course 
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Important Aspects of Quality Control 


insurance you Can buy, covering 
everything from health and hos- 
pitalization to farm crops. 

We all believe in insurance for 
the protection it provides us. It’s 
good investment on our parts. At 
the same time we know the insur- 
ance companies aren't operating on 
a shoe-string basis. Few business 
enterprises have a better organ- 
ized financial setup, or more money 
in the bank. We think of insur- 
ance as a sound, conservative busi- 
ness. Yet a man can walk into an 
insurance office one week, pay a 
premium of a few dollars, and the 
next week if he finishes in a dead 
heat with a fast train at the local 
crossing, his widow can collect 10, 
15, or 50 thousand dollars. It 
wouldn't take too many cases like 
that to put a company out of busi- 
ness. But as you know, that kind 
of case probably won't happen too 
many times. It’s possible but not 
probable 

And the continuing success of all 
insurance is based on the laws of 
probability. Insurance rates aren't 
pulled out of a hat. They are ar- 
rived at quite scientifically by sta- 
Knowing 


present age, experts can tell how 


tistical research youl 


many more years you probably 


will live—and you pay accordingly 
Your house insurance rates and 
automobile policy rates are based 
on fire and accident records in you 
By applying the 


locality laws of 


probability, the insurance com- 


panies can calculate accurately the 


risk involved, and set their rates 
accordingly. 

Laws of Probability. The laws of 
probability, then, when proper]; 
applied, make a sound foundation 
for operation, whether it’s for in- 
surance, in drawing to a full house 
playing dice, or for 
quality control. By applying the 
laws of probability, quality control 
can accomplish several important 


in poker, 


things 
First 

power and materials, 
Second 
Third 

Fourth 
overall reduction in costs. 

I will go into these points in more 
detail a little later, but right now 
let’s see how quality control uses 


it can make Savings in man- 


reduction in scrap, 
reduction in salvage, 
a better product with an 


the laws of probability. 


QUALITY CONTROL AND THE 
LAWS OF PROBABILITY 


Just as insurance companies set up 
laws of probabilities on life expect- 
accident frequency, etc., so 
can we in industry set up laws of 
probability which will hold true i 


manufacturing results. Just as the 


ancy, 


insurance companies rely on birth 
and death records, studies of health 
programs, new building materials, 
and anything which affects their “in- 
surees’, so do we rely on inspection 
records, studies of production meth- 
ods, and any factors which will af- 
fect the quality of ou 
From these studies we can establish 
certain facts which will hold true 


products 


during normal operations. 

We have learned, for example, that 
we have to deal with two kinds of 
variations and 
unnatural variations. When I flip a 
coin, I can’t tell whether it will come 
up heads or tails on a particular toss, 
and as I continue to toss it, the pat- 
tern of heads and tails coming up 
will be rather irregular. In the long 


variations—natural 


run, however, about the same num- 
ber of heads will come up as tails 





Figure 3—Probability in Action 
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ites 


This isa natu ral variation 

If, on the other hand, I flipped the 
coin and heads came up ten times in 
a row, you would suspect something 
unnatural was going on, especially if 
you were betting on tails! You would 
begin to check to see that I wasn't 
pulling some fast sleight-of-hand o1 
maybe using a two-headed coin. In 
other words, there must be some 
cause for this unnatural variation. 
and unnatural causes can be cor- 
rected. In manufacturing operations 
there are many factors of natural 
variation. No machine is perfect. The 
normal looseness in machine parts, 
minor variations in the size or qual- 
ity of material, die wear, tempera- 
ture, and similar factors cause the 
wire being produced to vary slightly 
in size from the exact dimension de- 
sired. However, wire even with this 
variation in size still would come 
within the tolerances required by the 
specification 

However, f we had too much 
looseness in the machine parts, a 
large variation in material size o1 
quality, die wear or breakdown, o1 
some other unnatural factor, the size 
of the wire would vary beyond the 
tolerance range. These causes which 
can be discovered and corrected are 
called unnatural variations 

Now, here is a curious fact: Pro- 
viding the operation is affected only 
by natural variations, the product 
produced will always vary in size ac- 
cording to the law of probability. For 
the type of machine or process of in- 
terest to us, this probability curve 
will always be bell-shaped when only 


natural causes of variation are oper- 
ating. (See Figure 4.) 


i i 
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Figure 4—Probability in Production 


So far we've been talking only 


about the theory behind Statistical 
Quality Control. To get any prac- 
tical benefits, we must know how to 
take advantage of the probabil tv ol 
bell-shaped distribution curve estab- 
lished by normal operation, and we 
must know how to correct unnatural 


Variations aS soon as they occu! 
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Figure 5—Overall Diameters in Mils 


QUALITY CONTROL—EXAMPLE 


I would like to show you some 
examples in each of the mills. How- 
ever, I'll just show one problem in 
detail and then briefly mention work 
on some of the other products in the 
various mills 

Here’s how this knowledge is be- 
ing used in applying plastic insula- 
tion to wire While a minimum 
dimension specification is required 
to be met, there is no maximum re- 
quirement. Under such conditions, 
its only human nature to “put on 
enough to be sure” We were fol- 
lowing the old American tradition of 
dishing out a baker’s dozen 

At the time that this work was 
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SHEET 


started, the standard practice wa 
for the Inspection Department to in 

spect reels and coils of wire to the 
minimum requirements of the speci 

fication and either pass or reject 
them on these requirements. The 
only record that was made was the 
number of coils or reels that were 
below specification requirement 

which just told management the net 
result of the operation 

The first step in applying Statis 

tical Quality Control procedures wa: 
to have the inspector record the 
measurements, and so this chart 
(Figure 5) shows the recording of 
the outside diameters on 224 reels 


of one size of wire produced during 
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this time. From this chart you can see 
that there is not a great deal of in- 
formation that can be gleaned be- 
cause it represents nothing but a 
lot of figures. One can get some in- 
formation from a tabulation of thi 
kind if he checks the readings that 
are within the desired range. Having 
done this, you can see that there are 

a great number of unsatisfactory > 


reels of wire 
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However, if we apply a little sta- 
tistical analysis to these figures by 
taking this information and classi- 
fying these dimensions into the dif- 
ferent siz we come up with the 
next chart (Figure 6). This chart 
shows how the dimensions varied 
and the number of reels that had 
each of these dimensions Now 











superimposed on this distribution or 
tally sheet is the bell-shaped normal 
frequency curve which represents 
the normal probability of variation 
that can be expected from this pro- jay 144 145 146 147 148 149 150 15! 152 153 154 155 156 157 158 159 160 


cess. This, then, gives you a very 





clear picture of the normal or natural Figure 7—Overall Diameters and Manufacturing Standards 


expected variation that the machin« 
and operators produced 





The upper curve in the next chart a manner that the mill checker or in- that there has been loss in control 
(Figure 7) is the same as the curve pector who is checking the produc- and whenever this happens, the op- 
of variation that you saw in the pre- tion from the machine can periodi- erator should check his operating 
vious chart. It also shows the vertical cally place a dot on the chart to show standards and try to see what has 
lines which indicate the limits that what degree of control has been ob- occurred and correct it. Failing this 
the Technical Supervisor has estab- tained by the operator during the he should notify his supervisor that 
lished as the desirable limits of vari- previous three or four reels. something has happened that he can’t 
ation. After the Technical Super- Figure 8 shows a simplified version correct. The supervisor should see 
visor’s representative had this infor- of that control chart. You can see what can be done to get back into 
mation and studied the process, sev- that on the left hand side there are control. It may be that he will want 
eral steps were taken as follows figures indicating the variation in to get in touch with the Technical 

Tio wine sent to the tuber wes in- diameter. Each dot on this chart Supervisor to assist him if it appears 
spected to closer limits. Guider tip represents the average diameter of to be something he cannot correct. A 
tolerances were established and new four consecutive reels produced and conscientious effort on the part of 
guider tips obtained. The size of the rol each succeeding group of four the operator and his immediate 
extrusion die was then changed reels, the dot is placed on the chart supervisor must be made in order 
After all of these steps had been representing their average. From that the production will remain 
tele Gn tema cunen shewte toe the previous information which was within control 
record of production in a succeeding shown on the other charts, we have Control charts in general are 
period. From this you can see how calculated the position of the upper somewhat like concrete roadways 
es eine oll eieiaiians tie: co, and lower control limits shown here that are lined on both sides by a stone 
duced and the average diameter was as dash lines. In other words, if any wall, which represents the specifica- 
ited tn « tee “len Shoes one dot that is placed on the chart is tion limits. The spaces between the 
changes in this one size of wire alone outside the control lines, it means edges of the paved road and the 
represent a considerable annual 
material saving. For all sizes con- 
trolled, there is a total annual saving ‘'*® 
in this department which runs well ee —- - —_—s 
into five figures 148} ® e® ee . eee 7 ® 

Of course, this saving assumes that 
the control shown is maintained day 47 -@0@-@—@ ry) @ eeee @ eee eee @ 
in and day out during the year. In 
order that the operators, as well as 
the foremen and subforemen, can see os oe e oe e oe e ad 
that they are staying within the nibs pions gains oi . 
limits of control, they use a control 145} — 
chart which is post d at the machine , ” - ” ” "= “ - 
lhis control chart is arranged in such Figure 8—-The Quality Control Highway 
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stone wall, known as the shoulder of 
the road, represent an out of control 
condition and the operator or super- 
visor should take action to get back 
on the pavement as soon as possible. 
The white line in the middle of the 
roadway represents the average 
and that’s the goal the operator 
must shoot for 

This improved diameter control 
achieved something else too. By nar- 
rowing the range in the size of this 
wire, we can do a better sales job 
We can provide the customer with 
more uniform wire. We can assure 
him that this wire can be drawn 
through certain conduits, whereas 
under the old practice, a batch of 
our “generously”-insulated wire 
might be too large. In the past we 
have had complaints from customers 


because of oversized wire. 


QUALITY CONTROL— 
APPLICATIONS 


Statistical Quality Control techni- 
ques are being applied to some ex- 
tent in all of our mills. For instance, 
the same techniques that were used 
in the dimensional control problem 
just illustrated have been applied to 
rubber insulated conductors for 
suilding Wire with just as much 
SuCcCeSS 

Results of Inspection Department 
tests on Weatherproof Wire are be- 
ing analyzed monthly and summar- 
ized quarterly to aid management in 
improving control 

Considerable work is being done 
to analyze statistically the results of 
f Magnet Wire in order 


to supply management with more ac- 


inspection 


curate and detailed information for 
improving the control over quality 
For instance, a control chart method 
of control was established on the 
solids content for plain enamel wire 
and it has contributed greatly to a 
reduction of the percentage of de- 
fective wire 

Also all of the specification tests 
are charted in the laboratory in such 
a manner that without adding any 
cost to the Inspection Department 
the data are available to management 
and supervisory personnel for their 
day to day control of quality in pro- 
duction 

The results of inspection tests for 
tensile and elongation on all classes 
of bare copper wire are being ana- 
lyzed statistically. In addition, spe- 
cial investigations have been carried 
on to increase our knowledge of the 
wire drawing process and the change 


n physical properties of copper wire 
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during subsequent operations 

Effective work has also been 
achieved in several instances on the 
application of quality control meth- 
ods to the testing and analyzing of 
raw material before being used 


QUALITY CONTROL 
ORGANIZATION 


Before we go any further, I would 
like to explain how quality control is 
set up in the Anaconda organization 
Like many of the staff operations, the 
headquarters is in Hastings. Here we 
can collect and study the information 
and act as a clearing house for ideas 
This is simplified by the fact that the 
Quality Control Department and the 
Inspection Department come under 
the same head. The program at each 
of the mills is carried out between 
the Inspection and Technical Super- 
visory Departments working to- 
gether. In general the Inspection 
Department is the fact-gathering 
member of the team and the Tech- 
nical Supervisor does the process en- 
gineering that the analysis of infor- 
mation indicates should be done. Re- 
ports are prepared and given to local 
and general management covering 
the work that is done. It is important 
that you understand the differences 
between these two departments be- 
cause often the distinction between 
them is confused and their operations 
really are quite different 

The Inspection Department must 
follow the specifications for our prod- 
ucts. Its prime purpose is to O.K. or 
rule out those products according to 
how they meet those specifications 
Quality Control, on the other hand 
studies the information recorded by 
the Inspection Department and 
recommends changes which will en- 
able more of our products to pass 
the required tests. It is generally 
the function of the Technical Super- 
visor to put these recommended 
changes into effect 

It’s quite a bit like baseball. The 
Inspection Department can be com- 
pared to the umpire. He calls ’em 
as he sees ’em, according to the rule 
book. The Quality Control man is 
more like a coach. On a close play at 
third base, the umpire may call the 

w.iner safe or dut. He isn’t con- 

ned with the runner’s technique 
in reaching third base, only was he 
safe or was he out? 

The third base coach, however, is 
concerned with the runner’s tech- 
nique. Maybe the runner came 
charging into third base standing up 
when he should have hit the dirt 


Or maybe he used a hook slide to 
the right when a hook slide to the 
left would have enabled him to slip 
in safe. In other words, the coach 
checks the performance against the 
decision and then advises the run- 
ner what he did wrong and what to 
do the next time 


WHAT QUALITY CONTROL 
CAN ACCOMPLISH 


How can you help in getting a good 
and efficient quality control program 
in operation? First, all department 
heads, foremen, subforemen, techni- 
cal supervisors and inspectors must 
realize that each is a member of a 
team, that he must assume his own 
fair share of the responsibility and 
work with others to assure Ana- 
conda high quality products at eco- 
nomical cost. Second, the foreman 
and his operators—not the Inspection 
Department—must be responsible for 
producing a quality product. Quality 
cannot be inspected into a product 
It must be manufactured into it. No 
matter how many times you inspect 
an article, it will not be better than 
it is made. In departments where 
quality control charts have been es- 
tablished, it is important that the 
operator take action whenever a 
point goes out of control. He should 
check his process standards and you 
should keep an eye on these charts 
to see that corrective action is taken 
promptly when necessary. You are 
the men who have to make it work, 
and bring the Technical Supervisor 
into the problem whenever you feel 
he can help 


Here are three ways in which 
Quality Control can help you 
1. Plan more economical production 
Whether we're planning our per- 
sonal lives or our professional lives, 
we all feel better if we can set up 
certain long-range goals toward 
which we can direct our day-to 
day activities. We're in a tough 
competitive field. It’s a survival of 
the fittest. Tomorrow’s leaders are 
made today. Your job and my job 
tomorrow depend on how well we 
prepare for them today. In the 
early days of American industry a 
revolutionary development could 
change an entire industry almost 
overnight Today, however, we 
have progressed to the stage where 
most advancements and _ refine- 
ments come from hard, daily plug 
ging and the application of all the 
cientific “know-how’ we can 


muster 
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2 Ident ly trouble du ring produ¢ tion the easier it 1s to do a better job 


You all know the old proverb, “For When you have definite signs and , sa 
want of a nail, the shoe was lost checks to stee by you've elirmin- | 


for want of the shoe, the horse was ated more than half the cause for 


lost, the rider was lost; for want of headaches. Quality Control is that . yt v 
the rider, the battle was lost Un- third base coach who can signal L 


le caught immediately. mistakes ou to keep on running or to hold 


can pyramid into some very sub- up on third ) bf 
tantial loss« The prot len ol These then. are the three ways in OIL 








course i how to catch the mis- which Quality Control can help you 

takes when they first happen 1. Plan more economical produc- See the complete line of new Fig- 
Here again an intensive study ol tion uremaster models. in a range of 
the inspection records of your 2. Identify trouble during produc- prices and capacities to suit your 
operation will tell us where mis- tion needs. 

takes usually happen. By localizing 3. See your problems more clearly * 

these areas, we can concentrate or am 

setting up definite quality control SCRAP {sk for a demonstration on your 
check Once this has been done Earlier in this talk I mentioned one own figure work 

you will have a tighter rein on of the greatest savings that can be * 

youl production operatior made through quality control that 

For example, you may have had is in connection with scrap. Last Booth No. K-28 
trouble because material varies in year we mae duced” scrap to the A.S.0.C. Annual Convention 
ize or quality. If a control can bi tune of many thousands of dollars . 

placed on this factor at the begin- Of course, not all of this scrap is pre- June 1-2 Milwaukee 
ning. it is the same as making sure ventable and I realize that it is im- 

that no unnatural causes will be possible to run any operation like M h t C | | ti 
present due to this factor ours and as large as ours without arc an a cu a ing 
Or mavhe there is a point in vou having a fair-sized scrap pile at the M hi C 

machine operation 2. re trouble end of the year. But I’m sure we can acnine 0. 

often breaks out. If that can be make a big dent in that figure ; 

licked, you can keep the over-all Quality control methods can be Wade C. Fisher, Agency Manager 
production pattern intact ised to analyze the scrap This pro- Milwaukee 

You see what actually is being cedure has two desirable effects 

done is removing the unnatural First. by tabulating and analyzing 

variations from your machine the cause of the Scrap at its origin, 

This enables you to capitalize on we can set up methods and ways to 

the probability curve established correct these causes. Second, by 

under natural variations. This not analyzing scrap causes on an indi- M. £2. Z od. 
only will improve production but it vidual operator basis, we make the anagemen android 
will speed things up when you operator conscious that we are pay- a 

reach the final inspection stage ne spec ial attention to his particular Spe taltz1ng Li 

Now you can profit by systemati job. Naturally, he becomes more 

snot-checking instead of 100 careful in his work. This is an im- li 2 Z od 
checking portant psychological influence 2ua ily ontr 


Once the proper quality controls _ : 

' SUMMARY 

are in effect and you are operating Founded | 1945 
UhUCgd n i* 


under normal or natural varia- In closing, I would like to remind 
tions, the inspection problem can you that Statistical Quality Control 
be greatly simplified—and at a is a scientific too] based on the laws Reference 
much lower cost—by using one of of statistical probability; that’s why 
the scientific sampling plans based it is called Statistical Quality Con- and Literature 
on the same law of probability trol. Even though all of us don’t n Request 

3. See your problems more clearly need to know the mathematical de- 
Or perhaps I should say, how you tail, it is a tool for all of us to use. 
can keep out of trouble But, like all tools, its final contribu- Senior Partner: 
This doesn’t imply that you don't tion depends upon the human re- . 
now know how to do your job sourcefulness, energy and coopera- W. E. JONES 
Quality control gives you an op- tion with which we wield it / 
portunity to approach your jol Quality control can accomplish Fellow, ASX 
from a different angle. We want t« several important things 
give you a new perspective, pretty First: It can make savings in man- 699 Rose Ave. 
much the same way an aerial view power and materials 
of a familiar scene often brings out Second: It can reduce scrap Des Plaines. ll. 
features which we may have over- Third: It can reduce the amount of 
looked or taken for granted with salvage work required Des Plaines 1493 
out much thought Fourth: It can produce a better 
The more we know about our job product with reduced costs 
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Important Advantages of 
Statistical Quality Control 


A. G. DALTON 


In Manufacture 


Superintendent, Quality Control, Western Electric Company 


INFLUENCES AFFECTING 
QUALITY 


The quality of all products—raw 


materials, parts, partial assemblies 
and completed products is in- 
fluenced by two general types of 


causes 
(a) Chance Causes. such as the 
normal and expected variations in 
materials, machines, manual opera- 
tions, measuring devices, tempera- 
ture or other atm spheric conditions, 
etc. These are inherent to some de- 
gree in all production operations 
(b) Other-than-Chance 


such as unexpected and abnormal 


Causes, 


variations in materials, machines 
lack of skill, or carelessness in man- 
ual operations, abnormal changes in 
power supply, rough handling, etc 


These causes can be identified and 


ADVANTAGES 

1. Detection and Elimination of 
Other-than-Chance Causes 

In order to obtain the best possible 
quality for the least possible cost it 
is necessary to eliminate the other- 
than-chance causes. This can be at- 
tempted on a hit-or-miss basis, or it 
can be accomplished by the use of 
statistical quality control methods 
These methods applied prior to and 
throughout manufacture, will keep 
management consistently advised of 
the extent to which other-than- 
chance causes are affecting quality 
and these causes can then be at- 
tacked methodically and eliminated 
Furthermore, unlike the hit-or-miss 
method, time and effort will not be 
spent in attempting to run down and 
eliminate the purely chance causes 


tnat are nherent in the production 


, Reduction ’ Inspectior Costs 
Inspectior costs car m reduced 
ner f te r t nNuting to nsta- 
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bility of product quality have been 
eliminated. In such cases economic 
sampling inspections can be used, in- 
stead of attempting to screen out 
defective units by inspecting each 
unit of product—a procedure which 
is far more costly and seldom en- 


tirely satis factory. 


3. Early Warnings of Unfavorable 
Quality Trends 

Further economic advantages re- 
sult from the early warnings which 
statistical quality control methods 
give of the development of any un- 
favorable quality trends in raw 
materials, in partial assemblies or in 
fully completed products. When 
promptly and vigorously acted upon, 
these warnings will save money that 


might otherwise be spent on the 


manufacture of products that would 
eventually have to be reworked o1 
junked 


1. Detection and Elimination of In- 
congruities in Manufacture 

The manufacturing processes and 
the machines or other facilities which 
have been provided may be perfectly 
good, but they may also be incapable 
of consistently producing the level 
of quality desired. Requirements 
may have been established which ap- 
peared to be eminently desirable, but 
which cannot be met consistently and 
economically with existing plant 
facilities. Attempts to meet desired 
quality levels under such conditions 
are usually a waste of time and 
money. Statistical quality control 
will aid in identifying these condi- 
tions, and in such cases money spent 
in redesigning the product or the 
facilities, or in changing the pro- 
cesses, can be counted on to pay divi- 
dends in reduced scrap, reduced in 
spection costs, reduced unit costs 


and more uniform and better quality 


5. Aid in Economic Design 

Statistical quality control proced 
ures provide a cumulative store of 
knowledge with respect to material 
and process capabilities which is ex- 
tremely useful in the design of sim- 
ilar products, since it permits the de 
signer to make the most economical 
use of raw materials, machines and 
procedures, the individual and com- 
bined behavior of which can be pre 
dicted within limits from previous 
experience 


6. Improved Producer-Customer 
Relations 

There are also less clearly defined 
economic advantages, in improved 
producer-customer — relations For 
example: knowledge that a manufac 
turer is employing sound statistical 
quality control theory and practices 
throughout manufacture, and is will- 
ing to furnish his customers with in- 
spection results, should have a defi- 
nite sales value to customers who, on 
the basis of this evidence, feel they 
can reduce or eliminate their own 
acceptance inspections of product 
furnished from such manufacturers 
Also, _ statistical 
properly applied throughout manu- 


quality control 
facture, results in more uniform 
quality at lower cost and at the same 
time provides more reliable and 
more useful inspection results than 
any 100% inspection involving judg- 
ment or the possibility of human 
error, or even a series of such 100% 
inspections. A manufacturer who re 
lies entirely on detailed inspections 
of each unit of product to protect his 
quality cannot compete successfully 
either in respect to uniformity of 
product quality or in production 
costs, with the manufacturer who 
makes full use of statistical quality 


control practices 
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Quality Control at The Weatherhead Company 


J. FREDERICK VERIGAN 


Director of Quality Control, The Weatherhead Company 


BACKGROUND 


It would be pertinent to give a 
little background material on the 
Weatherhead Company. This com- 
pany is one of the world’s largest 
manufacturers of screw machine 
parts for all types of customers. The 
products made by this company are 
used by most automotive concerns, 
many refrigeration manufacturers 
aircraft companies, etc. The number 
of different items manufactured 
seems almost innumerable. Some of 
these parts are assembled in our own 
plant and marketed as assemblies 
Some of the products are valves, re- 
ceiver tanks, dryers, etc., for the re- 
frigerator trade; valves, regulators, 
tanks, etc., for the liquid petroleum 
gas industry. Essentially, however, 
it is a very large job shop, speciali- 
zing in high-speed screw machine 
production. 

The factory manager, Mr. E. A 
Newgren, had attended one of the 
War Production Board Courses at 
Purdue University. He had tried the 
quality control technique on several 
troublesome jobs and had been sat- 
isfied with the results. For several 
years this was the extent of the 
quality control work. In April, 1948, 
it was decided to install a quality 
control program, which was to be 
more inclusive than the earlier trials 
The writer was appointed to direct 
the program 

The quality control department 
was set up to report directly to the 
factory manager. Since we already 
have an inspection department, it 
might seem that this is a parallel 
organization. This is true to a certain 
extent, but is has worked out suc- 
cessfully. The quality control de- 
partment confines its activities to 
analyzing the manufacturing process 
and controlling the quality on the 
specific lines of work assigned to it 
Where the checking of quality at 
these machines had been previously 
done by a floor inspector, he was re- 
lieved of these machines and given 
more time to perform okey or first 
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piece inspection Thus, the activities 
of the quality control department are 
confined at present to a few depart- 
ments, while the present inspection 
department carries on its normal 
activities over the entire plant 
TRAINING PROGRAM 

At first, six female employees were 
carefully selected to become the first 
group of quality control operators 
These people had all had previous 
inspection experience and were high 
school graduates with an ability to 
handle mathematics. They were 
selected for their ability to get along 
well with each other and other em- 
ployees. After this careful screening, 
they were given a very extensive 
training course in quality control 
techniques. It was decided to have 
the training classes in session each 
afternoon only, allowing the em- 
ployees to pursue their regular work 
in the morning. It was felt that the 
subject matter would be more firmly 
fixed in their minds if it was not 
poured in all at once 

The training course itself covered 
22 sessions of 3 hours each. The first 
session was a general introduction 
to the field of quality control and a 
discussion of the terms and symbols 
used in this field. The second class 
was on basic statistical methods, 
demonstrating the computation of 
the average, range, standard devia- 
tion, and a demonstration of basic 
frequency distribution anaylsis. The 
next 11 classes were spent on the 
control chart for variables. In these 
lessons we introduced the normal 
curve, and demonstrated the relation 
between the distribution of individual 
observations and averages of these 
observations. The decisions prepara- 
tory to setting up a chart were dis- 
cussed. Then followed many hours 
of actual construction of control 
charts using data obtained from the 
bowl of beads. After at least three 
sets of data had been drawn and 
charted, several sessions were de- 
voted to the preliminary analysis of 


these data In these le ssons, we prac- 
iced setting control limits, emphasiz- 


ing the need to check the location of 


X with reference to the specifica- 
tion tolerances and checking the 
natural tolerance (60) against the 
specification tolerance. In our opin- 
ion, this is the most important step 
and must be thoroughly mastered 
We then went to setting of standard 
values, stressing the economic factors 
involved. To demonstrate different 
typical situations, data from the 
writer’s past experience were intro- 
duced and studied. At the end of 
these eleven classes, a review was 
given to check the student’s progress 
At this point a session was devoted to 
practice on the use of gaging in- 
struments including air gaging, sur- 
face analyser, tool maker's micro- 
scope, thread comparators, and opti- 
cal comparators. The next three ses- 
sions were devoted to the fraction 
defective chart. The basic theory was 
explained and demonstrated, again 
using the beads. Each student spent 
a lot of time drawing samples and 
altering the 


fraction defective to show the rela- 


constructing charts, 
tive insensitiveness of this technique 
Sample sizes were altered to demon- 
strate the increase in effectiveness 
with an increase in sample size 

We next devoted a few classes to 
sampling inspection. The instruction 
was confined to a discussion and 
demonstration of how to use the 
published tables, Dodge-Romig, 
Army, and Navy. Instruction was 
given in the basic underlying theory 
behind these tables. The producer's 
and consumer's risk were discussed; 
practice was provided in constructing 
an operating characteristic curve and 
an AOQ curve, showing the AOQL 
Admittedly, we could not 
do justice to sampling inspection in 


concept 


so few lessons, but since these peo- 
ple would have very little oc« asion 
to use it we only wanted to introduce 
them to the subject. Later a course 


on sampling inspection will be held 
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for those persons whose responsibil- 
ity will be the operating of sampling 
inspection plans 

At the end of this course a very 
detailed test was given, designed to 
test the student's ability to bring the 
theory to bear on practical problems 
It was necessary for the student to 
pass this examination with a grade 
of 70 to be eligible for assignment to 
the quality control department 

The number of people instructed 
at one time was purposely kept very 
small, so that individual attention 
could be given Each succeeding 
group numbered six or seven em- 
ployees In each class we also in- 
structed some inspection foremen; 
we hope, in future classes, to include 
several employees of the Tool Design 
and Engineering Departments. 

All production foremen were given 
a series of lectures in quality control 
in which the control chart for vari- 
ables was thoroughly demonstrated 
At the conclusion of this series of 
lessons, Mr. Collier showed us his 
movie “Modern Quality Control” 
This made a great impression on all 
who saw it 

PUTTING SQC TO WORK 

It was decided that the quality 
control department would confine its 
work to the refrigerator valve prod- 
ucts and to products used by the 
liquid petroleum gas division. The 
newly-trained employees were as- 
signed to two automatic screw ma- 
chine departments doing largely first 
operations and one department con- 
cerned with secondary operations. In 
each of these departments, a quality 
control station was established with 
air gages, thread comparator, etc., 
for the use of the quality control de- 
partment 

It is well recognized that a job 
shop is one of the most difficult types 
of operation to cover with quality 
control. This fact is made more diffi- 
cult perhaps when the plant is a very 
large one, and where the operations 
are predominantly high-speed. We 
have encountered most of them; the 
difficulty of maintaining any “lot- 
ting’ of work, in order to segregate 
bad lots; the problem of maintaining 
a steady, even amount of work for 
quality control personnel, etc. Per- 
haps one of our most persistent 
problems, as with any job shop, was 
the problem of getting enough sub- 
groups upon which to establish limits 
before the job ran out. These are 
only some of the problems not faced 
by quality control applications in a 


manufacturing process that make 
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the same product day after day 
Some of these problems we have 
solved: others we have not solved 
yet, but we are confident that given 
a little time they will be solved 

In the quality control office a cen- 
tral file is maintained by part num- 
bers. This is kept on a _ specially 
printed 3 x 5 card. Each day this 
office receives copies of the inspec- 
tion report showing reasons for re- 
jections on various parts; the salvage 
report, showing the parts that have 
had to be reworked and for what 
reason, the returned material report 
showing defects in any returned ma- 
terial, copies of customer complaints 
and data on the sampling inspection 
done by final inspection. These are 
our source records for the dimen- 
sions to be checked on the parts 
which quality control is covering. A 
3 x 5 file card “Notice to Quality 
Control Operator” is made up to 
show the part number, shop order 
number, and dimensions to be held 
on quality control. A note “Return 
to Quality Control Office at comple- 
tion of order” completes the layout 
of the card. The dimensions which 
we desire to control, based on the 
above source records, are listed on 
this card. The quality control group 
receives a report of all jobs set up 
daily in the three departments we 
are working in. When this report 
shows that one of the parts that 
quality control is covering is set up, 
the file card for that part is sent 
from the Quality Control Office to 
the quality control operator. The re- 
ceipt of this card notifies the quality 
control operator which parts are as- 
signed to her and which dimensions 
on these parts are to be controlled 
With this pertinent information, the 
quality control operator is able to 
prepare the charts and begin to col- 
lect subgroup data 

The sample size for X and R 
charts varies somewhat with the type 
of machine under observation. In one 
department for instance, most of the 
machines are six spindle automatic 
screw machines. Changes in the 
quality characteristics under obser- 
vation can be caused by two different 
sources: (1) the tooling set up, and 
(2) a defective spindle. In the case 
of a quality characteristic being af- 
fected by the tooling set up, each of 
the six pieces will be acted on by the 
tooling set up and will quickly pro- 
duce an average out of the control 
limits. In the case of the quality 
characteristic being affected by the 
spindle adjustment, it is possible to 


have only one piece out of six af- 


fected. In this case, it is usually not 
affected sufficiently to throw an 
average out of the control limits. Yet 
we are very desirous of detecting not 
only a change in average caused by 
tooling but also a change in quality 
caused by a loose or defective spin- 
dle. We, therefore, use a sample size 
of six pieces. This sample consists of 
six consecutive pieces from the ma- 
chine. Therefore, each spindle is rep- 
resented in each sample, although 
usually no attempt is made to pre- 
serve the spindle identification in 
this sample.* If the average of the 
sample is within the control limits, 
the machine is allowed to run; if it 
falls beyond the contro] limits, the 
machine is shut down for adjustment. 
In addition to this action, the quality 
control operator watches the range 
for each sub-group. If the range ap- 
pears suspiciously high, the sub- 
group is checked to see if this high 
range value is caused by one ex- 
treme value. This condition usually 
indicates trouble caused by a spindle. 
If the data show one extreme value, 
a second subgroup is immediately 
taken being careful to preserve spin- 
dle identification. If the same condi- 
tion repeats itself, we shut the 
machine down and make the neces- 
sary spindle adjustment indicated as 
causing the trouble. 

In our other automatic depart- 
ments, the machinery is largely 
single spindle (Brown & Sharpe) 
We use a sample size of five in these 
departments. Also in this depart- 
ment, we use fraction defective 
charts on many of the jobs. Since the 
bulk of our trouble is with threads 
we are forced to use the orthodox 
type of go not-go gages. In the keep- 
ing of fraction defective charts we 
use a sample size of 25. We realize 
that a sample size of 25 is too small 
to show slight changes in fraction de- 
fective. In this case p will change 
only in increments of 4%. This sam- 
ple size was the result of a practical 
operating decision forced by the need 
of lessening the inspection load at 
each machine in order to extend the 
coverage of quality control. Even 
this small sample does permit us to 
discover serious variations in the 
quality of parts. We find that fraction 
defective work is not as satisfactory 
*We recognize that this procedure of sam- 


pling “across the machine” gives us strati 
fied samples which could lead to inflation 
of R because of assignable causes of differ 
ences in level or variability between spin 
dies. However, we have found the use of a 
ingle chart, based on standard values for 
R’ and R’ (and using these stratified sam 
ples) to be sufficiently sensitive in our case 
for effective control purpose 
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as variables inspection. However, we 


are presently forced to resort to this 


particularly on threads, not being 
fully equipped with thread gages 
giving us a direct reading. We are 


in process of replacing the go not-go 
gages with the 
gage therefore 
quickly as possible X and R chart- 
ing on threads for the present frac- 
defective method. This, of 
will take time 
are plagued by 
take 


have developed the use of 


direct reading type 


and substituting as 


tion 
course 
Again, we short 


run jobs. In order to care of 
this, we 
the frequency distribution analysis 
In this analysis, the operator waits 
until the machine is approved by the 
She then takes the 


fifty pieces and measures the quality 


inspector first 


These re- 
the xX 


calculated 


characteristics involved 
tallied 


deviation 


and 
standard The 
tally is a rough picture of the dis- 
tribution the X 
deviation help us to decide whether 


sults are and 


and and standard 


or not the process is satisfactory 
The Same procedure, a sample of 
fifty, is repeated at the end of the 
run, and again the distribution 
checked against the tolerance. We 
have designed a tabulation form 
which makes the calculation quite 
simple 


At present, our quality control in- 
spectors handle four machines each 
checking each machine at a maxi- 
All 
minimum of two di- 
A steady 


average is nine dimensions per qual- 


mum interval of one hou ma- 
chines have a 
mensions being cher ked 
ity control operator. This means that 
each girl measures about 54 dimen- 
min- 


sions per hour, or about one pet 


ute. In many have in- 
creased this and feel that it will in- 
crease in the future 


checking fraction defective also han- 


cases we 
The operators 


dle four machines 

At the completion of any shop or- 
der, the data sheets, charts, and the 
3 x 5 notification card are returned 
The X 


and R are recalculated and the con- 


to the quality control office 


trol limits revised accordingly. At 
this the 


time, charts are also care- 


fully examined for data especially 
interesting to the tool design and 
engineering departments. This in- 


formation is then forwarded to them 
The charts which demonstrate poor 
influence or situations that 
the the 
manufacturing department are dis- 


operato! 


are under jurisdiction of 


cussed with the plant superintendent 


and methods of correction decided 


upon. The data sheets and the 3 x 5 
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Chart 1—Control Charts For Dimension In Figure 1 
notification card are filed in the qual- Chart No. 1 shows the situation 
ity control office. The charts with before and after control. The average 


the latest revised limits are returned 
to the quality 
These are filed in the operating de- 
Hence, the next time the 


control operators. 
partment 
quality control operator receives a 
notification card to control a certain 
job, she merely the chart 
from the file and is ready to proceed 

The same procedure is followed 


removes 


with the fraction defective chart, ex- 
cept that we may arbitrarily adjust 
the p’ and limits before returning 
the chart for filing. 


CASE HISTORIES 

We have experienced the typical 
results of a quality control program. 
These are illustrated in the following 
three examples 

Illustration No. 1. Figure 1 shows 
the part being manufactured. The 
dimension being checked is the depth 
010". 
Perhaps this seems like a very large 


of the hole, given as .531” 


tolerance, one too large to need the 
help of a control chart to keep the 
parts within limits. A glance at the 
chart will show otherwise. Actually, 
we had considerable 


This 


part was made on a six spindle auto- 


experienced 
trouble due to this dimension. 


matic machine 
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Figure 1 


depth of hole, prior to quality control 


is very erratic, with an X of .5319 
The variation as measured by R is 
0040”. The value of sigma estimated 


from this R is .0016 This 


that the tolerance can be met easily 


shows 


as six sigma is equal to .0096’. 

The X’ was therefore, 
drawing (531 ) 
limits set from the preliminary data 


the 


control 


set at 
mean and 
The operator was shown the chart 
as each succeeding point was plotted 
and succeeded in holding the aver- 
ages within the control limits. This 
is shown in the portion of the chart 
marked “After Control” 

The the 
shows an increase in the range while 
still within limits, with 
the exception of one point. A recal- 
culation of the data shows the R fo: 
This gives 


second portion of chart 


the control 


all subgroups to be .0052”. 


an estimated sigma of .00206”: there- 
fore, the machine can still meet the 


Naturally, the control 


limits were increased to agree with 


tolerance. 


this new R on the next shop order 
Illustration No. 2. 
the part being manufactured. It is 
an insert for a refrigerator valve. The 
4075" / 4090", 
is a press fit dimension. It 


Figure 2 shows 


dimension shown in 
Figure 2, 
was, therefore, important that the X 
be held somewhere near the maxi- 
It was decided by 
management to the X’ at .4085 
and was further decided that points 


mum dimension. 


set 


out of control above the upper con- 
trol limit would not be as serious, in 
this out of control 
below the lower control limit 


case, as points 
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Figure 2 


The first production order was 
made on a six spindle automatic 
screw machine. The section of Chart 
No. 2 labeled “Machine A” shows 
the result of this run. The R for the 
eighteen subgroups was .0008”. The 
standard deviation estimated from 
this value is .00031”. Since the draw- 
ing tolerance was .0015” and six 
standard deviations were .00186", the 
situation was unsatisfactory. The 
level of work determined by the X 
was higher than the X’, with lack of 
control shown 

On the next production order, the 
same part was tried on a six spindle 
automatic screw machine of another 
type, labeled “Machine B” on Chart 
No. 2. The R for this series of sub- 
groups is .0004”. The estimated 
standard deviation from this R is 
00016”. These data reveal that with 
this type machine the drawing toler- 
ance can be met (six standard de- 
viations 00096” against the draw- 
ing tolerance of .0015") if control is 
maintained 

The control limits for averages es- 
tablished by the new R show the 
limits between which averages from 
this process should lie. They are only 

0002” from the X’. There are many 
points out of control even though the 
averages group themselves more 
closely to the desired X’ than in the 
previous run. Remember that we 
are interested in making a decision 
between two machines. We are in- 
terested therefore, in the range chart 
If the range chart shows considerable 
improvement, the operator could 
learn to hold the X’ in better con- 
trol. The R on “Machine B” is much 
better 

A further check will help to clarify 
the points out of control on the X 


chart. The extreme acceptable limits 
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Chart 2—Control Charts For Dimension In Figure 2 


for averages in relation to the toler- 
ance are the “modified” limits. If 
“modified” limits are constructed 
from the specification limits, the up- 
per limit will coincide with the upper 
control limit (.4087”) and the lowe: 
modified limit will be as shown in 
Chart No. 2 (.4078”).* It is seen that 
all except one point were within 
these modified limits 

With this information this part was 
always scheduled to be run on “Ma- 
chine B”. There was a pronounced 
drop in the number of rejects for 
poor press fits. Incidentally, sub- 
sequent charts show excellent con- 
trol on the X chart, due no doubt, 
to the operator's increased experi- 
ence in the use of the control chart 


for machine adjustment 


UML = USL 30 AR) 
10900 (.00048”—.00020" ) 
10872 UCL 


» 


Illustration No. 3. This illustration 
shows the use of the control chart in 
determining the effect of changing 
tooling setup 

Figure 3 shows the part being 
manufactured. The quality charac- 
teristic under consideration is the 
concentricity of the hole with the 
O.D. The drawing tolerance allows a 
maximum .002” total indicator read- 
ing. The part is made on a six spindle 
automatic screw machine 

This characteristic is very impor- 
tant and has been the cause of many 
customer complaints. With the tool- 
ing setup normally used, shown as 
“Tooling Setup No. 1” on Chart No 
3, the picture is not too good. The X 
chart is erratic and so is the range 
chart. The R for the series of sub- 
groups is .0013”. The estimated sigma 
is .0005”. Thus, the tolerance of .002 
cannot be met satisfactorily with this 
process, even if in control 

An entirely different type of tool- 
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Chart 3—Control Charts For Dimension In Figure 3 








tooling. The X had been reduced to 
0009". The R is nearly as bad as 
before, but range variation is much 
more uniform. The X chart also 
shows much more uniformity with 
no points out of control. The process 
will still not meet the specification, 
but the percentage of parts outside 
tolerance has been reduced 

Using these data as a basis, “Tool- 
ing Setup No. 2” was established as 
a standard for manufacturing and 
has successfully reduced the number 
of rejections caused by this charac- 


teristic 


SUMMARY 


In conclusion, we experienced the 
following results from our quality 
control program in the short space of 
six months 

1. Reduction of scrap on the re- 

frigerator valve line 

2. Better basis for machine sched- 

uling of parts 

3. Definite methods of determi- 

ning which tooling setups are 
best 

1. General improvement of qual- 

ity due to use of control charts 

We realize that we have just 
scratched the surface. We plan t 
expand slowly, consolidating ou 
gains as we progress. We are con- 
fident, based upon the results of our 
program so far, that quality control 
can be of great benefit to our com- 
pany 





SO THEY SAY.... 


Comments in letters from advertisers 
and contributors 
“We believe very much in quality 
control and have spent a lot of time 
and effort on it, so that the work 
hat you are doing is certainly in- 
teresting to us.” 
. Electrical 
“Some years ago we realized the 
value of this statistical approach for 
quality control. We therefore set up 
a program for a Quality Control De- 
partment . in order to take ad- 
vantage of these newer techniques. 
We felt that this program would re- 
sult in additional mutual benefits to 
our customers as well as ourselves, 
and from our experiences we know 
that this has been the case.” 
. Fabricating 
“We are highly in favor of advanc- 
ing this method of improvement in 
the quality of manufactured prod- 
ucts.” 
Automotive Equipment 
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BAR-CHART OF PAID-UP ASQC MEMBERS PER SECTION AS 
OF MARCH 28, 1950 








BOSTON SA eS 
HARTFORD 


SWZ) 
SO. CONN. Ne) 
KSYZ7T3 


WEST. MASS. 
NEW HAMPSHIRE 
BALTIMORE me Na 


DELAWARE 
METROPOLITAN SSS EL LLL LAST 


PHILADELPHIA KASS SWZZZZZ44 at 

















WASHINGTON 
BUFFALO 
MICHIGAN 


—_ Wy 
SE SY / 

MIO - HUDSON CON 13) 
[ISS W7Z7Z775) 
 ESYA 








ROCHESTER 
$0. TIER 
SYRACUSE KAW ZE= J 


TORONTO 








SND 
CINCINNAT! YW 
coLumBUS Ss 
DAYTON SS SS WZZ4I 
GEORGIA __ 
OHIO BX\ASASSAWZZZZZ4 3 
PITTSBURGH Ni 
TENNESSEE 
TOLEDO ES 
ERIE 


ZF} 
DENVER SSYZ3 

_—~ 

NVA 























MUNCIE 
cHIcaGo 
ILLINOIS 
INDIANAPOLIS NASYZZZ4 az SSS | 
1owa RAW 

MILWAUKEE 


CSSSSSSSSSYZ7Z7E} 
MINNESOTA .Y7A 

IKLSSSSWYZB 

BANS 





SWZ ZZ I 

















N.E. INDIANA 
ROCK RIVER VAL. 


$T. Louis KAVA } 
SOUTH TEXAS 


CALIFORNIA a N74 | 
Wed 











AT LARGE 
IN TRAINING 


MUSKEGON ry 50 100 150 200 250 
i i i 


MEMBERSHIP 

The chart shows considerable progress during the past year by each Section 
of the Society. The dotted portion of each bar represents the increase in 
membership between Jan 23 and March 28, 1950 

Congratulations are due the Indianapolis Section for an outstanding job 
in more than doubling its membership during the past two months. Phila- 
delphia, also, has more than doubled its 1948-1949 membership 

Three Sections, Indianapolis, Ohio, and Chicago already have passed the 
200 member mark and several others are close behind including Philadelphia, 
Boston, Michigan, Milwaukee, St. Louis, and Iowa 

Total membership of the Society now exceeds 3200, or better than 21 per- 
cent above the total 1948-1949 figure. At the current rate ASQC will have a 
membership of about 3,800 by June 30th as compared with the original goal 

















of 3.500 set at the beginning of the current membership year 


J. R. STEEN, Chairman, Committee on Membership 
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Statistical Quality Control 
And Its Position in the 


Naval Ordnance Shore Establishment 





EDITORIAL COMMENT 


This article is an editorial sum- 
mary of some material appearing 
in a recent Naval Ordnance pub- 
lication. The intent of this com- 
ment is to show some of the 
aspects of Quality Control, its ad- 
vantages as viewed by the Navy, 
and the position it occupies in the 
production activities under the 
management control of the Bu- 


reau of Ordnance 


Mason E. Wescott 

















The primary tools of Statistical 
Quality Control as used by the Naval 
Shore activities are described below: 

(a) A Classification of Defects is a 
check-off list of all drawings and 
specifications requirements that 
can be inspected without de- 
struction of the item Defects 
are divided into four categories 
yf importance briefly 
(1) Critical (safety) 

(2) Major (failure to function) 
(3) Minor A (minor operating 
deficiency ) 

(4) Minor B (good workman- 
ship—non-functional) 
(Critical, Major, Minor A and 
Minor B defects are further de- 
fined in the Joint Army-Navy 

Standard No. 105.) 

(b) Acceptance Sampl ng Tables 
Joint Army-Navy Standard No 
105 is a set of tables to inform 
the Navy Inspector what sample 
size he should use on the basis 
of the AQL required for each 
class of defects for a given quan- 

tity of material to be evaluated 
(c) The Process Control Chart 

ised t plot data obtained fron 
successive small samples and 


ted to give a maximum 


, ' 
caicuUula 
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amount of information and to in- 
dicate whether all the material 
produced since the last check is 
within drawing or specification 
requirements 

Naval Ordnance shore establish- 
ments manufacturing materials fo1 
the Navy are responsible to the Bu- 
reau of Ordnance for the quality and 
quantity of material produced. At 
most activities there is an individual 
assigned the responsibility for qual- 
ity (Inspection Officer) and there is 
one assigned for quantity (Produc- 
tion Officer) 

Comparable to the private con- 
tractol producing material on con- 
tract for the Navy, the production 
function of the shore establishment 
is to produce the material in accord- 
ance with the drawings and specifi- 
cations. The Classification of Defects 
will tell the contractor or the Navy 
Production Supervisor the import- 
ance of each characteristic 

After the material has been sub- 
mitted in accordance with the draw- 
ings anu specifications, it is inspected 
by the Navy Inspector. After select- 
ing a random sample from the lot of 
material (based on the tables in 
JAN-STD-105 and by utilizing the 
Classification of Defects), he eithei 

(a) accepts the lot of material for 

further assembly, shipment, o1 
storage, ol 
(b) rejects the lot of material and 


returns it to the producer for 


screening, depending on the 
number of defects found 
The Process Control Chart indi- 
cates that the material being pro- 
duced is either within the tolerance 
limit (Acceptable) or outside the 
tolerance imiut (Not Acce ptable ) 
This information is of great import- 
ance to the Production Superviso 


since it tells him when 


(a) to employ screening inspec- 
tion for removal of defectives 

(b) to reset the machine to pre- 
vent the manufacture of defec- 
tives; 

(c) to resharpen or retool the ma- 
chine to prevent production of 
defectives, 01 

(d) to leave the machine alone 

In addition to the above, the con- 
trol chart will indicate what toler- 
ance each machine is capable of 
holding and will aid the Production 
Supervisor in selecting the prope 
machine for the job. The control 
chart will indicate the trend toward 
producing defective material which 
can be observed and corrected, thus 
reducing the scrap rate. The Navy 
Inspector, on the basis of control 
chart information, may employ re- 
duced Final Acceptance Inspection 
with a resultant reduction in over- 
all cost 

The increasing use of quality con- 
trol techniques by cortractors en- 
gaged in supplying ordnance ma- 
terials is expected to greatly in- 
crease benefits through reduced cost 
to the government. The benefits 
would be especially important in case 
war emergency required rapid pro- 
curement of very large quantities of 
materials. The contract specifica- 
tions provided to the manufacturer 
would include the classification of 
defects for each item. This classifica- 
tion of defects would provide the 
contractor with the specific informa- 
tion required to coordinate closely 
the quality of his product with the 
sampling plans used by the Navy 
In pector. 

An exhibit by the Navy at the 
ASQC Convention in Milwaukee 
June 1-2, will illustrate the applica 
tion of the primary tools of statistical 
quality control as used by naval 


activities 
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Quality Level Certification: 


LEO HARRINGTON 


Chief Inspector, King-Seeley Corporation, Ann Arbor, Michigan 


INTRODUCTION 


Quality Control Engineers are con- 
stantly searching for better methods 
of controlling quality at less cost 
New control tec¢ hniques are being de- 
veloped and published in books and 
These tech- 
niques cover control charts, sampling 


industrial magazines 


schemes. analysis of test data, and 
the administration of control 

It will be the purpose of this dis- 
cussion to concern itself with one 
of the newer developments in the 
field of Quality Control 
Quality Level Certifi- 


often re- 
ferred to as 
cation.’ 

It seems almost essential to begin 
this discussion with a few simple de- 
finitions if we are to avoid confusion 
and misunderstanding 

When we 


hall mean a characteristic’s compli- 


speak of “quality we 
ance to manufacturing standard. The 
term “level” will refer to the speci- 
fied allowed percent of non-comply- 
ing articles to be found, on the aver- 
age, in a series of lots submitted fo 
test. By “certification” we shall mean 
written declaration by responsible 
authority that the “Quality 
has not been exceeded, as exhibited 


Level” 


by the required data and test pro- 
cedures 
Some 


started a movement to have “Quality 


companies have recently 
Level Certification” included in the 
purchase contract. In a few simple 
words this means that the supplier is 
requested to furnish, with each ship- 
recorded and 


ment of material 


authentically indorsed, _ statistical 
evidence that the quality of his mate- 
ial meets contract requirements 
What do these companies hope to 
gain by such a movement? Thos 
who have promoted the idea claim 
Receiving Inspection can be prac- 
Besides this re- 
duced inspection cost, they furthe: 


tically eliminated 


claim that scrap, labor, and material 


losses will be reduced Finished 


*Presented at the Fourth Annual Quality 
Control Forun of the Michigar Sect 
ASQ@C, June 4, 1949 
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product quality will be improved. It 
is their contention that most receiv- 
ing inspections are costly and ineffi- 
cient. They maintain that defective 
material rejected at the receiving 
room door impairs good vendor and 
customer relationship. It brings un- 
warranted additional expense which 
becomes a part of the 
It is felt that quality 
make the 


supplying 


eventually 
production cost 
level certification will 
vendor responsible for 
good quality material and will force 
the buyer to make more evident to 
the vendor what quality he is de- 
manding. We must admit that such 
results are ideal and well worth pur- 
suing 

Industrial reaction to all of this is 
worthy of note. Some companies de- 
clare the idea unworkable and im- 
practical; they want no part of any 
such program. Some believe the idea 
has merit but choose to wait while 
others experiment and _ develop 
methods and procedures. Some man- 
ufacturers have become intensely in- 
terested in the movement and have 
The result of this 


pioneering will dictate their ultimate 


decided to pionee! 


position 

In the fall of 1948 our company was 
asked to enter a Quality Level Certi- 
After detailed in- 
vestigation a program was adopted 


fication program 


which satisfied the reauest of our 
customer. We were not convinced 
the program was as effective as it 
could be and so we decided to con- 
tinue investigating possible refine- 
ments. This research revealed many 
factors which we are convinced are 
important to any consideration of a 
Quality Level Certification program 


Let us now discuss these factors 


SPECIFICATIONS 


Specifications, the industrial laws 
for the regulation of quality, will be 
our first concern 

Specifications must take into con- 
sideration what can be produced and 


what is actually required. Superflu- 


ous requirements must be weeded 
out. The ambiguous and incomplete 


Also 


graded ac- 


specification must be revised 
specifications must be 
cording to their importance in the 
control of quality 

Your purchasing agent has been 
charged with the responsibility of in- 
terpreting your company’s needs and 
passing them on to the supplier. With 
poor and incomplete specifications 
he has been forced to gamble and 
guess in his attempts to save his com- 
pany money. Considering the handi- 
cap, most of the time he does an 
exceedingly fine job of procurement 

Vendors in their attempts to inter- 
pret specifications, and visualize cus- 
tomer needs, many times have placed 
the quality emphasis on the minor 
characteristics and neglected majo: 
ones. Consequently, parts have been 
made incorrectly, resulting in costly 
rework and scrap. Customer and 
vendor relationships were thereby 
strained and this ultimately reflected 
itself in the price 

3ecause of its inability to evaluate 
and interpret specifications correctly 
your Inspection Department often 
makes unnecessary and unwarranted 
rejections of purchased materials 
Once again, customer and vendor re- 
lationships are placed under tension 
Your Purchasing Department is em- 
barrassed and burdened with need- 
less extra work 

By grading specifications into cri- 
tical, semi-critical and non-critical 
categories you will reduce your spe- 
cification problems to a minimum 

The critical group should include 
which 


all characteristics require 


complete adherence. Failure to pro- 
duce to this type of specification will 
result in scrap, expensive rework 
and functional failure of the article 
being This group 
should warrant intensive and effi- 


manufactured 


cient gauging to maintain control 
It is on these characteristics that we 
wish to place the emphasis of control 

The semi-critical group should in- 
clude characteristics which must be 
held to specification most of the time 
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but which are not subject to ab- 
normal variation once the tooling has 
been proven. Scrap and rework will 
not be costly if these characteristics 
fluctuate slightly out of bounds. 
Periodic 


ample control 


inspection will furnish 

The non-critical classification con- 
tains all characteristics not assigned 
to the critical or semi-critical groups 
Failure to meet such specification 
will not result in scrap, rework o1 
product failure. The main function 
of this type of specification is to give 
the part shape and to regulate 
tooling 

The grading of specifications fo 
control purposes is not new. Inform- 
ally we have been following such 
practice for some time. We have all 
noticed the inspector selecting cer- 
tain characteristics to be checked and 
neglecting others. Such selection has 
been a matter of judgment and ex- 
perience seasoned with intuition, 
personal prejudice and over-ambi- 
tion. Its effectiveness is greatly re- 
duced by frequent losses of memory 
forgetfulness, labor turn-over and 
the fact that some people never seem 


to evaluate things adequately 
INSPECTION MEASUREMENT 


Next we shall consider the prob- 
lem of inspection measurement to 
determine quality 

We determine the quality of the 
manufactured product by inspecting 
it. The accuracy of our determina- 
tions will be dependent on the ef- 
fectiveness of our inspection. Before 
the customer and supplier can agree 
that the required quality has been 
provided they first of all must agree 
on the method to be used to de- 
termine the quality. The same char- 
acteristics must be considered by 
both parties and the measuring in- 
struments must be agreed upon. Fo: 
example, the vendor who uses a mi- 
crometer to check a turned diameter 
may claim that he has produced his 
product to specification The cus- 
tomer, by employing a ring gauge 
may prove the product in erro) 

You can easily avoid this trouble 
if you list all specifications on a form 
sheet. Each specification will be 
shown as graded and grouped in its 
proper classification. Associated with 
the specification will be the measur- 
ing method to be used by Inspection 
in testing the article. As to what 
characteristics shall be included in 
the quality determination, it is cus- 
tomary to use only the critical items 


Record of this requirement can also 


MAY, 1950 





be made on the form sheet. Both the 
customer and vendor will have a 
copy of this form and both will be 


fully advised 


QUALITY LEVEL 


Having settled the problems of 
what is to be checked and how it is 
to be checked, we now must reach 
an agreement with our supplier on 
the quality level. This is not an easy 
task. Each party must be sincere 
and willing to compromise when in- 
dependently selected levels of quality 
differ 

The customer must take into con- 
sideration the cost of rework and 
scrap when establishing the quality 
level. He must determine the effects 
the various levels will have on his 
finished product’s quality 

The vendor must be aware of what 
quality level his production process 
can reasonably hold. If he doesn't 
know he must find out, for quality 
level negotiations must be spared 
from false sales promises that can’t 
be fulfilled 

Your selling price cannot be justi- 
fied when challenged by a competi- 
tor’s price unless the true level of 
your quality is known 

Past inspection history usually is 
of little value in determining quality 
levels. Lack of uniformity in speci- 
fication coverage makes the record 
biased and unreliable. Variations in 
test methods are a contributing fac- 
tor. The company that uses quality 
control methods in Receiving Inspec- 
tion without standardizing the in- 
spection procedures will also find but 
little value in past history as an aid 
to quality level determination 

3y means of cooperative effort be- 
tween vendor and customer Quality 
Control Engineers a quality level 
satisfactory to both parties can be 
established. Quite often committing 
yourself to this level results in the 
improvement of your product's qual- 
ity to a level previously believed to 
be unattainable. Your desire for 
quality insurance forces needed de- 
sign changes, improved processing 
methods, and better tooling You! 
quality not only improves, but pro- 
duction cost is lowered when rejec- 
tions fall off and inspection labor i 
reduced. These facts are brought out 
because there seems to be a reluc- 
tance on the part of manufacturers 
to commit their products to any 
specific quality level. The tendency 
tu avoid a “fenced in” position re- 
garding quality may be costing 


money and additional! business 


CERTIFICATION 


We are now ready to conside1 
problems pertaining to certification 
The statistical evidence that quality 
requirements have been met will in- 
clude control charts and records of 
statistical sampling. The  supplie 
will be asked to furnish this evidence 
with each lot shipped 

Producers of small machine parts 
will have no difficulties in perform- 
ing this test. However, those who 
produce assemblies on fast moving 
assembling lines may have problems 
when test procedures are slow and 
cannot be synchronized with the 
speed of the line. Sampling may have 
to be performed while the goods are 
in storage waiting shipment. This 
may require an increase in storage 
space so that lots may be kept sepa- 
rate while the sampling inspection is 
being performed. The time usually 
allowed for making up the order for 
shipment may have to be increased 
Inventories of finished goods may 
have to be expanded. When finished 
assemblies are expensive and the 
past policy has been to work with 
minimum inventories, companies will 
not increase their capital in use with- 
out good reason. Still others may not 
be in a position to do so 

The customer must realize that if 
he puts the vendor to extra work he 
will have to pay the bill. When he 
can cut his own production costs by 
guaranteed quality he can afford to 
pay more, so long as the increase in 
price does not exceed the production 
savings 

The certification record should be 
endorsed by the supplier’s Quality 
Control Manager or a_ responsible 
member of his department. The cus- 
tomer will then be assured that the 
data have been adequately reviewed 
before the material was shipped 


GENERAL COMMENTS 


After the program of quality level 
certification is in operation it will 
be advisable for the customer to con- 
duct periodic quality audits of the 
material being shipped. Such action 
will provide assurance that the pro 
gram is being properly carried out 
It will further reveal damage to 
goods in shipment either because of 
poor packaging or rough handling 
by the carrier 

Quality Level Certification is pos- 
sible if the supplier is equipped to 
handle the program. He must have 
an active and effective statistical 
quality control program in operation 
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have his manufacturing 
He must be 


He must 
processes under control 
able to speak the language of the 
Quality Control Engineer. By visit- 
ing the vendor's plant you should be 
able to tell whether or not he is 
ready for consideration as a par- 
ticipant in a quality level certifica- 
tion agreement 

The post-war growth of modern 
quality control has been outstanding 
The application of quality control 
methods to manufacturing has rapid- 
ly increased. However, if we were 
to take inventory, we would find a 
large portion of industry unfamilia 
with these methods. A good many 
companies are just beginning to be- 
come interested. This is not sur- 
prising. The old saying that “Rome 
was not built in a day” still holds 
true. For this reason the acceptance 
of quality level certification as an 
essential technique for controlling 
the quality of purchased material 
will be slow in developing 

The company that develops a 
sound and practical certification pro- 
gram will open up new advertising 
channels for its products. Guaranteed 
quality means greater sales appeal 
Some companies have already adver- 
tised in trade journals with head- 
lines announcing the benefits of sta- 
tistical quality level certification 

In summary, Quality Level Certi- 
fication is based on 


1. Objective specifications ade- 
quately graded 


tN 


Efficiently engineered inspec- 
tion procedures adequately 
recorded for transfer to the 
shop and the vendor 


3. Standardized 
methods 


measuring 


1. Practical quality levels satis- 
factory both to vendor and 


customer 


5. Statistical quality control evi- 
dence authentically en- 
dorsed and supplied with 
each shipment 


6. Quality audits 


AN ALTERNATE TO QUALITY 
LEVEL CERTIFICATION 


Control of the quality of purchased 
material is essential to economic 
manufacturing and satisfactory out- 
going quality levels. If Quality Level 
Certification, as we have discussed 
it, cannot be employed as a control at 
this time what alternate methods can 
be employed? Such a question is in 


4 


order. Let us see what quality con- 
trol has to offer in answer to the 
question. 

The standard receiving inspection 
program 1s by necessity one of ac- 
ceptance sampling. The cost of one 
hundred percent inspection is pro- 
hibitive. Therefore, we must resort 
to a receiving inspection program 
based on a sample taken from the 
shipment. We must inspect the 
sample and decide from the evidence 
provided by the sample whether the 
shipment should be accepted or re- 
jected. 

It is obvious that some specifica- 
tion as to what we mean by good 
material is essential to any accept- 
What we 


specification 


ance sampling program 
have said regarding 

still holds true. Inspection opera- 
tion methods and standardized meas- 
uring techniques are also necessary. 

Sampling inspection involves risks. 
The quality of the uninspected por- 
tion of the lot is never truly known 
We could take a sample of 900 out 
of 1000 parts received, and unless we 
checked the 100 left uninspected, we 
would never definitely know the 
true quality of the lot. Whether we 
like it or not it is only common sense 
to decide to tolerate some proportion 
of non-acceptable material. 

Since we are forced to take risks 
in sampling to determine quality we 
should be fully aware of what those 
risks are and then control them. 
Quality control enables us to do this. 
Formal sampling procedures have 
been developed and are available in 
books and pamphlets at a small cost. 
The most widely used sampling pro- 
grams are “Single and Double Samp- 
ling” as developed by Dodge and 
Romig, “Sequential Analysis” and 
“Sampling Inspection” by the Statis- 
tical Research Group, Columbia Uni- 
versity, and Dorian Shainin’s “Lot- 
Plot Method.”* Programs tailor- 
made to your needs can be de- 
veloped by a competent quality con- 
trol engineer. 

Formal sampling rrograms give 
definite quality protection. Do not 
be lulled into thinking that these 
plans are nothing but fancy percent- 
age inspections. The widely used 
percentage inspection is performed 
without recognizing the probability 
of error and without consideration of 
any definite quality level. Its protec- 
tion value is too often poor and its 
cost too high. This is not true of 
formal acceptance sampling based on 
statistical methods. 


* To be published soon in IQC 





The degree of success obtained 
from a quality control acceptance 
sampling program will be dependent 
on the cooperation you get from you! 
purchasing department and your en- 
gineering When re- 
jections are made because the mate- 
rial does not meet quality standards, 
Purchasing must honestly try to 
bring about corrections. When spe- 
cifications are found to be imprac- 
tical, and out of line with what is 
actually needed, or can be produced, 
Engineering must be willing to revise 
the standards. A good way to pro- 
mote this cooperation is to collect all 
added costs originating from the 
forced use of sub-standard material 
and assign them to the operating 
overhead of the department respon- 
sible for correction. Thus if Pur- 
chasing fails to procure good mate- 
rial, excess cost derived from having 


department 


to use such material would reflect 
itself in their cost statement. Pur- 
chasing will undoubtedly declare 
such methods vicious. Whether o1 
not this is true will not be discussed 
here. 
Quality 


ceiving inspection should be 


levels selected for re- 
based 
on the same factors mentioned rela- 
tive to Quality Level Certification 

In a way, Receiving Inspection 
using formal sampling procedures 
can be regarded as Quality Level 
Certification by one’s own inspection 
Many companies are now employing 
this type of certification. By so doing 
they are laying valuable ground 
work for possible certification of 
quality by their vendors. 

Vendors who find themselves con- 
stantly in trouble regarding the qual- 
ity of their product can correct the 
trouble if they will only adopt 
modern quality control methods and 
apply them to their manufacturing 
processes. This has not been done in 
a good because 
there is a feeling on the part of such 


many companies 
companies that quality control is not 
adaptable to their particular type of 
product. Quality control is now be- 
ing used successfully in all types of 
manufacturing from rug weaving to 
making automobiles. It can be 
adapted to job shops just as well as 
to mass production shops. It will 
control people as well as machines 
Remember, a controlled product is a 
more saleable product Competition 
is not only demanding price-cuts but 
is also better quality 
Quality control will help you meet 
the challenge successfully. 


requiring 


INDUSTRIAL QUALITY CONTROL 


»tained 
*ptance 
endent 
m your 
ur en- 
n re- 
mate- 
dards, 
ry to 
1 spe- 
iprac- 
hat is 
luced, 
revise 
pro- 
ct all 
| the 
terial 
ating 
spon- 
Pur- 
late- 
iving 
flect 
Pur- 
clare 
r o1 
ssed 





Organization 


American Society For Quality Control 


RALPH  E. 


Since its formation in February, 
1946, the American Society for Qual- 
ity Control has achieved a steady and 
rapid growth. From 17 local societies 
taking part in the organizational 
meeting, the Society has grown to 
40 Sections with a membership of 
3500. The Society is incorporated as 
a non-profit, membership corpora- 
tion under the laws of the State of 
New York and has a comprehensive 
constitution and by-laws 

The present leaders of the Society, 
with photographs, are listed in the 
following pages 

As provided in its constitution, the 
Society has established the Advisory 
Council to lend advisory aid and 
assistance to the President, the Board 
of Directors, and the Executive Com- 
mittee. They have served loyally 
since the beginning of the Society 
their photographs are shown first 

The elected officers of the Society 
are the President, Vice-President, 
Executive Secretary, and Treasurer. 
They, together with the Chairman of 
the Editorial Board, the Junior Past 
President, and a Regional Director, 
each representing a specific geo- 
graphic region of the country, form 
the Executive Committee. They are 
shown on the second page of photo- 
graphs. 

The Regional Directors are elected 
by the National Directors of the 
Region from among their own num- 
ber. Present Regional Directors 
represent Society Sections as fol- 
lows 

New England Region—Boston, 

Hartford, New Hampshire, 
Southern Connecticut, and 
Western Massachusetts. 
Middle Atlantic Region—Balti- 
more, Delaware, Metropolitan, 
Philadelphia, and Washington 
Buffalo, Greate: 
Muskegon, Michigan, Mid- 
Hudson, Rochester, Southern 
Tier Syra use, and Toronto 


Northern Region 


Central Region—Cincinnati, Co- 
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W AREHAM, 


lumbus, Dayton, Erie, Georgia, 
Ohio, Pittsburgh, Tennessee, 
and Toledo. 
Midwest Region—Chicago, Den- 
ver, Illinois, Indianapolis, 
Iowa, Milwaukee, Minnesota, 
Muncie, Northeastern Indi- 
ana, Rock River Valley, South 
Texas, and St. Louis. 
Western Region—California 
The National Directors, of which 
there are 40, represent the Sections 
on the Board of Directors. They are 
listed next, alphabetically, within 
their respective Region. 
The Board of Directors is the 
governing body of the Society, 
nd is composed of the President, 
Vice-President, Executive Secretary, 
Treasurer, Chairman of the Editorial 
Board, Junior Past President, and 
the National Directors from each 
Section Because of its size, the 
Board of Directors has not found it 
possible to hold meetings more fre- 
quently than once each year, usually 
at the Annual Convention of the 
Sx clety 

During interim periods, the Ex- 
ecutive Committee acts for the Board 
of Directors. The Executive Com- 
mittee holds numerous meetings 
during each Society year and estab- 
lishes Society policy, subject to re- 
view by the Board of Directors 
Each Regional Director brings to the 
Executive Committee problems and 
plans of his constituent Section and 
in turn reports back to the National 
Directors in his Region, concerning 
important actions taken by the Ex- 
ecutive Committee and basic plans 
for the Society’s activities. Attend- 
ance at Executive Committee meet- 
ings has been excellent with usually 
10 or 11 of the 12 members present 

The President of the Society is 
Chairman of the Board of Directors 
and of the Executive Committee; the 
Executive Secretary is Secretary ol 
both bodies 


The 40 Sections of the Society are 


President 


the key links, binding our Society 
into a National organization. The 
Sections develop Quality Control in 
their respective areas and serve as 
clearing houses for important Qual- 
ity Control information and devel- 
opments. 

The key man in each Section is the 
Section Chairman, or President, as 
he is titled in the Midwest Sections, 
who organizes the work of his group 
to achieve the purposes stated above 
and who directs the works of all Sec- 
tion officers and Committees. Pho- 
tographs of these men are shown 
following the National Directors 

The Editorial Board, whose pho- 
tographs are shown next, is respon- 
sible for editorial administration of 
the magazine and all other technical 
publications of the Society. Mem- 
bers of the Editorial Board are ap- 
pointed by the President with the 
approval of the Board of Directors 
and serve as the operating body for 
all Society publications, the principal 
one being the magazine. It is mailed 
to each member of the Society in 
January, March, May, July, Septem- 
ber, and November, as one of the 
privileges of membership. Libraries 
and like institutions may subscribe 
to it 

The Society now has two honorary 
members and one Shewhart Medal- 
list. A second Shewhart Medal and 
the first Brumbaugh Award will be 
presented at the Milwaukee Conven- 
tion. The individuals so honored are 
listed at the conclusion of this sec- 
tion 

During the past four years, many 
steps have been taken by the Society 
groups to stimulate and assist in the 
development of modern methods of 
Quality Control throughout the 
United States and Canada. With these 
developments, increasing recognition 
has come to the Society from othe! 
technical fields. Industry and Busi- 
accepting and 


ness are rapidly 


adopting these modern methods. 
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Advisory 





Dr. E. U. Connon 
Director 
National Bureau of 
Standards 
Washington, 


D.C 





Bric. Gen. HERMAN F. Sarrorp 
Executive Vice-President 
The Ohio Rubber Company 
Willoughby, Ohio 


Couneil 





M. Hersert EISENHART 


Chairman of the Board 
Bausch and Lomb Optical 
Company 
Rochester, New York 





Dr. Water A. SHEWHART 


Member, 


Technical Staff 


Bell Telephone Laboratories, 


Inc 
Murray Hill, New Jersey 





WIMAN 


CHARLES DEERE 
President 
Deere & Company 


Chicago, Illinois 
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Vice President 
Wapve R. WEAVER 
Director of Quality 


Republic Steel 
Corpor ation 
Cleveland, Ohio 





Regional Director 
New England Region 
Dor1AN SHAININ 
Chief Inspector 
Hamilton Standard 
Propellers 


East Hartford, Connecticut 





Regional Director 
Central Region 
RatpeH A. HEFNER 
Dean 


Georgia School of Technology 


Atlanta, Georgia 
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Executive Secretary 


Executive Committee 


President 
RatpH E. WAREHAM 
Consultant on Quality 
Control 
Chappaqua, N. Y 





Treasurer Chairman, Editorial Past President 


Simon COLLIER A.rrep L. Davis Board Georce D. Epwarps 
Director of Quality 
Control Control 
Johns-Manville 

Corporation 


New York, New 


Director of Quality 
Assurance 
Bell Telephone 
Technology Evanston, Illinois Laboratories, Inc 


York Zochester,. New York New York, New York 


Mason E. Wescott 
Mathematics Department 


Evening & Extension 
Division 
Rochester Institute of Northwestern University 





Regional Director 
Northern Region 
Besse B. Day O. H. Somers 


Regional Director 
Middle Atlantic Region 


Western Printing and 
Lithographing Company 


Poughkeepsie, New York 


Principal Statisticiar 
Naval Engineering 
Experimental Station 
Annapolis, Maryland 








yt 
Regional Director Regional Director 
Midwest Region Western Region 

FREDERICK J. HALTON, JR Wyratr H. Lewis 

Assistant to the President Quality Control Engineer 
Deere & Company General Electric Company 
Chicago, Illinoi Ontario, California 








National Directors 





by 


Boston Section 





New Hampshire Section Western Massachusetts Delaware Section 
LeonARD A. SEDER Herman D. Epcerty Geratp H. CASSADY JOSEPH R. NIxon 
Chief Q. C. Engineer Chief Inspector Product Control Manager Chemical Engineer 


Gillette Safety Razor Co Scott & Williams, Inc Fisk Tire Division 


Hercules Powder Co., Inc 
Boston, Massachusetts Laconia, New Hampshire Chicopee Falls, Mass. 


Wilmington, Delaware 





Metropolitan Section Buffalo Section Greater Muskegon Section Rochester Section 
Eucene H. MacNiece Wixsur L. Burns CuHarctes A. LUTREY Hatsey H. Kent 
Director of Quality Control Senior Q. C. Analyst Chief Inspector Eastman Kodak Company 

Johnson & Johnson Harrison Radiator Division The Brunswick-Balke- Rochester, New York 
New Brunswick, New Jersey 


General Motors Corporation 


Collender Company 
Lockport, New York 





Southern Tier Section 
Paut A. Rospert 
International Business 
Machines Corporation 
Endicott, New York 





Syracuse Section Toronto Section 
JoserH R. SapowskI R. J. D. GILires 
Metallurgist-Quality Control Organization & Procedures 
Crucible Steel Company A. V. Roe Company, Ltd 
Syracuse, New York Toronto, Ontario 


Cincinnati Section 
MAURICE ROSENBLATT! 
Schenley Laboratories, In« 
Lawrenceburg, Indiana 





Columbus Section 
Warner C. Neruero 
Manager, Q. C. Dept 
Jeffrey Manufacturing Co 
Columbus, Ohio 


Dayton Section 
CuHaries E. Stines 
Chief Inspector 
National Cash Register Co 
Dayton, Ohio 


Erie Section 
Epwarp M. Scurock 
Division Engineer 
Refrigerator Quality Control 
General Electric Company 
Erie, Pennsylvania 


Ohio Section 
J. FREDERICK VERIGAN 
Weatherhead Company 
Cleveland, Ohio 
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The Timken Roller Bearing Co 
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Tennessee Section 
James A. MITCHELL 
Supervisor of Quality Control 
Tennessee Eastman Corp 
Kingsport, Tennessee 


we 

Pittsburgh Section 
Ropert E. WAGENHALS 

Director of Quality Control 


Canton, Ohio 


Directors 





Toledo Section 
Jutian H. Tovuovust 
Chief Engineer 
Owens-Illinois Glass Co 
Toledo, Ohio 


Ernest H 
Director of Quality Control 





Chicago Section 
ROBINSON * 


Johnson & Johnson 
Chicago, Illinois 





Illinois Section 

A. C. RICHMOND 
Inspection Methods Research 
International Harvester Co 

Chicago, Illinois 


Denver Section 

Dace L. LOBSINGER 
Staff Superintendent, Q. C. 

United Air Line 


Denver, Colorado 





Minnesota Section Muncie Section 
Guy G. PARKIN HALMOND L. PARKS 
Minnesota Mining & Director of Quality Control 
Manufacturing Company Ball Brothers Company 
St. Paul, Minne Muncie, Indiana 


ICSOLa 





St. Louis Sectior South Texas Section 
Kort K. Prase T. L. Noe 
Assistant Factory Manager Cameron Iron Work 
Carter Carburetor Company Houston. Texa 

St. Louis, Missour 


*E. H. Robinson—Editor 1.Q.C. News Supplement 
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Indianapolis Section 
Georce W. McDermort' 
Quality Control Analyst 
Delco-Remy Division, G.M.C A 
Anderson, Indiana 





Northeastern Indiana Section 
T. T. McNe.Liey 
Assistant Chief Inspector 
International Harvester Co 
Fort Wayne, Indiana 


The following National 


Executive Committee and their photos are 


SECTION 
Baltimore 


NAME 
Besse B. Day 
Wyatt H. Lewis 
tALPH A. HEFNER 
DoRIAN SHAININ 
Freperick J. HALTON, JR 
O. H. Somers 


California 
Georgia 
Hartford 
lou a 


Mid-Hudson 


Directors are 


Milwaukee Section 


RAYMOND S. SADDORIS 
Director of Quality 


O. Smith Corporation 


Milwaukee, Wisconsin 





Rock River Valley Section 


B. E. Burrivce 
Chief Inspector 


Woodward Governor Co 


Rockford, Illinois 


also member of the 


shown on that page.’ 


REGIONAL DIRECTOR 
Middle Atlantic Region 
Western Region 
Central Region 
New England Region 
Midwest Region 
Northern Region 


THE FOLLOWING ARE ALSO NATIONAL DIRECTORS 


SECTION 


Mich wan 


NAME 
Leo R. HARRINGTON 


RaLpx J. KNOLL Philadelphia 


Southern 


CHARLES D. Ferris 
Connecticut 


A. L. ROBERTSON Washington 


COMPANY 
King-Seeley Corporation 
Ann Harbor, Michigan 
Scott Paper Company 
Chester, Pennsylvania 
General Electric Company 
Bridgeport, Connecticut 
Johns Hopkins University 
Silver Spring, Maryland 
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Section Chairmen and Presidents 





s 
VA 





Chairman, Boston Section Chairman, Western Chairman. Baltimore Sectio 
Georce ©. Currer Massachusetts Sectior Joun G. RUTHERFORD 
Chief Inspector Apert G. KLock Assistant Chief Inspector 
Gillette Safety Razor Co Q. C. Superintendent The Glenn L. Martin Co 
Boston, Massachusett Bigelow Sanford Carpet Co Baltimore, Maryland Bell 


T hompsonville, Connecticut 





Chairman. 


Sec tio? 


Harry G 
Member 


—— ' 
relephone 


New York, 





Metropolita ) 


RomIG 


Technical 
L iborato!r 


New York 


Michigan 


Stal 





Sectio 


CLARENCE BuRDICK 


Analysis 


Chairman, Philadelphia Chairman, Washington Chairman, Greater Muskegon Chairman. 
Section Section Section 
Rosert S. INGu JoserpHw A. GREENWOOD R. B. LANGE 
Supt. Quality Control Bureau of Aeronautics Anaconda Wire & Cabl« 
General Electric Company Navy Department Company Ford Motor 
Philadelphia, Pennsylvania Washington, D. C. Muskegon, Michigan Dearborn, 





Chairman, Mid-Hudson Chairman, Rochester Secti Chairman, Southern Tier Chairman, 
Section LEONARD E. Cocer Section R. A. BETTINGER 
FRANK C. JACQUEMARD Rochester Products Division I. GLENN STEVENSON USAF 
International Busine General Motors Corporation Ansco Division Syracuse. 
Machines Corporation Rochester, New York General Aniline & Film Corp 


Poughkeepsie, New York Binghamton, New York 





Chairman, Toronto Section Chairman, Dayton Section Chairman, Erie Section 
J. Suerrn Max ASTRACHAN R. C. Mies 
Aluminum Goods, Ltd USAF Institute of Technology Section Engineer Be 
Toronto, Ontario Wright-Patterson A. F. Bass General Electric Company 
Dayton, Ohio Erie, Pennsylvania 


Cleveland 


Syracuse 


Comp 
Michi 


Inspector-in-Cl 
New York 


Ohio 


Supervisor of Statistic 


an 





Sectio 





Chairman. Ohio Section 
S. C. Bates 


Telephone Laborato! e 
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ylitay 


G 
Staff 
ratorie 


OrkK 


ectio 


tion 





pov IV 


Chairman, Pittsburgh Section Chairman, Tennessee Sectior Chairman, Toledo Section 
ArTHUR S. MARTHENS T. R. BArNsripce Netson G. MEAGLEY 
Supervising Inspector of Supervisor, Koda Quality Manager of Statistical Q. C 

Naval Material Tennessee Eastman Corp Willys-Overland Motors, Inc 
Pittsburgh, Pennsylvania Kingsport, Tennesse¢ Toledo, Ohio 





eerie ten! eae 





President, Chicago Section President, Illinois Section President, lowa Section President, Minnesota Section 
Henry J. JACOBSON E. Russett ME&yYer H. S. BIcKNELI J. N. Berrerron! 

Quality Control Engineer Supervisor of Quality Control Supervisor of Quality Control Senior Partne1 

Western Electric Company Caterpillar Tractor Company Maytag Company Berrettoni & Associate 
Chicago, Illinois Peoria, Illinois Newton, lowa Minneapolis, Minnesota 





President, Northeastern President, St. Louis Section President, South Texas Chairman, California Section 
Indiana Section Paut K. LEATHERMAN Section Cart M. Boswe.. 
WittiaAM F. KirscHpauMm, JR Manager, Quality Control C. H. Bons C. M. Boswell & Associat« 
Office of Inspector of Naval Lambert Pharmacal Assistant Works Metallurgist Los Angeles, California 
Material USN Company Sheffield Steel Corporation 
Fort Wayne, Indiana St. Louis, Missouri Houston, Texas 


The following Chairmen or Presidents are also National Directors of their section and their photographs appear with 


the national directors 


Name Section Name Section 
Witsur L. Burns 3uffalo RAYMOND S. SAppDORIS Milwaukee 
MaurIce ROSENBLATT Cincinnati HALMOND L. PARKS Muncie 
WARNER C. NETHERO Columbus HERMAN D. EDGERLY New Hampshire 
Dace L. LOBSINGER Denver 
DoRIAN SHAININ, Chairman of the Hartford Section i 
IrvING W 3urRR, President of the Indianap lis Section ji the National Director of hi ection and Regional 
also a member of the Editorial Board. His photograph Director of the New England Region. His photograph 
appears with that group appears with the Executive Committee 


The follow ng are also the Chairman oOo! Preside nt ola Section 


E. Vernon Lewis, Delaware, E. I du Pont de Nemours Water Harms, Rock River Valley, Camear Product 
& Company, Wilmington, Delaware Company, Rockford, Illinois 

toss Martin, Jr., Georgia, McWane Cast Iron Pipe Georce C. Mapetspen, Southern Connecticut, General 
Company, Birmingham, Alabama Electric Company, Bridgeport, Connecticut 
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Editorial Board 


Mathematics Department 





IrviInNc W 


Professor of 


Martin A. BrumMBAUCH 
Director Depa tment of 


Statistical Analysis Purdue University 
Bristol Laboratori« Inc West Lafayette 
Syracuse, New York 


Burr 
Mathemat cs 


Indiaxa 


Northewestern University, Evanston, Illinoi 





Haroip F. Dopct 
Quality Results Engineer 
Bell Telephone Laboratori 

Inc 
York, New 


New York 





M. JuRAN 
Department of 


CHURCHILL EISENHART JOSEPH 

Chief, Statistical Engines 
Laboratory 

National Bureau of Standa: 


Washingtor > € 


Cl airman, 


idministrative Engineerin« 
New York 
University 


New Y 


University 
Heights 
rk 





Professor and Chairman 


Department of Mathematics 


State University of Iowa 





Liroyp A. KNOwWLE? FREDERICK MOSTELLER 


Associate Professor of 
Mathematical Statistics 
Department of Social 
Relations 
Harvard 


Cambridge, Massachusett 


and Astronom y 


Iowa City, Iowa University 





‘ 
Epwin G. OLps Exvuis R. Ort Lestie E. Simon A. E. R. WesTMAN 
Associate Professor Chairman. Department o} Chief of the Research and Director. Department 


Mathematics 

College 
Rutgers University 

New Brunswick, New Jersey 


Mathemat cs 
In 

Te« hnology 
Pittsburgh 


Carnegie titute ol University 


Penn Vania 


The foliow ingg are 


WitiraM B. RIcet 
Chiet Statistic lan 


Plomb Tool Company 
Los Angeles, California 
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Development Division 
Ordnance Department 
Department of the Army 


also members of the Editorial 


Chemistry 
Ontario Research Foundat 
Toronto, Ontario 


Washington, D. C 


30ard 


Ceci, C Director 
Statistical La 
University of Michigan 


Ann Arbor Michigan 


CRAIG, 


Research oratory 
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HONORS 


HONORARY MEMBERS SHEWHART MEDALLISTS 


WaLTER A. SHEWHART Lesuie E. SIMON 


Member of Advisory Counc Member of Editorial Board 


Grorce D. Epwarps was awarded the first Shewhart Medal at the Third 


Member of Executive Committee National Convention in Boston 


have rendered eminent service to Quality Control ; 
in recognition of his proneer achievements in the devel- 


opment and use of Statistical Quality Control 


BRUMBAUGH AWARD 
LEONARD A. SEDER 


National Director Haroup F.. Dopct 


! " ’ Member of Editorial Board 
will receive the first Brumbaugh Award at the Fourth ‘ ' 


National Convention in Milwaukee will be the recipient of this medal at the Fourth Nationa 


for the excellence of his paper, “The Technique of Convention in Milwaukee 


Experimenting in the Factory, yublished in 
F . ; an individual noted for outstanding leadership in the 


INDUSTRIAL QUALITY CONTROL March, 1948 field of modern Quality Control 








5 INDUSTRIAL 


sett Remember? 


QUALITY CONTRO 


The cover f Vol. I. No. 1, of INDUSTRIAL QUALITY 
CONTROL, issued July, 1944, is reproduced here 





Martin A. Brumbaugh, then Vice-President of the 
Society of Quality Control] Engineers, of Buffalo, New 
York, was the Editor. The other officers of this group 
were: Charles H. Wing, President; Vernon Grom, Se 
retary; George V. Herrold, Treasure: — a 


The POcIE Qual! 1 Cont ) Ey nec Buf ilo 
ne ime the Buffalo Sect mn of the A r i S ety ( | 
Quality Control when the latter wa ganized in Febru 

| 


Z ary. 1946. INDUSTRIAL QUALITY CONTROL becam 





e official publication of the new Society, and Martir 
dat Brumbaugh became Chairman of the Editorial Board 
Through his efforts, the magazine increased from 16 
pages to 32 pages and kecame a most valuable Quality 
Control publicatior SOCIETY OF QUALITY CONTROL ENGINEERS 
é PERATION WITH 
Mason Wescott succeeded Martin Brumbaugh a THE UNIVERSITY OF BUFFALO 
Chairman of the Editorial Board in July, 1947, and fur- v y 1946 " 
ther improvements have been made inder | lidan 
These men have made an outstanding contribution 





to Statistical Q iality Control 
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Quality Control 
hegins with Research 






SS oe 2 


World's Largest Research Center for Building Materials 
and Asbestos Products—Manville, N. J. 


Johns - Manville 
e Products of quality for 92 years 
e Pioneers in quality control 


e Manufacturer of 400 lines of products 
for home and industry 


Through the statistical approach to Quality Control, Johns-Manville is 
usly maintaining its reputation for quality and passing on these benefits 


Johns-Manville 


22 EAST 40TH ST. NEW YORK 16, N.Y. 








(IBM 


To operate at the most efficient level 
each minute of the day is the aim of busi- 
ness. In these times of complex organiza- 
tion, most businesses require mechanical 
means to help realize the full value of time. 


Accounting and statistical reports—in- 
clusive, well-organized and accurate— 
which make possible important decisions 
without delay, are supplied by IBM 
Electronic and Electric Accounting 


Machines. 


The use of IBM Electric Time Systems, 
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Sir Francis Bacon 


in which clocks, time recording and 
signaling units show the same uniform 
time to the second, eliminates many 
costly time losses. 

IBM Electric Typewriters bring speed 
and flexibility to typing, and save time 
and effort for other tasks. 


With these and other products, IBM 
strives to simplify and speed adminis- 
trative processes and to give management 
the tools which will permit the most 


efficient use of time. 


INTERNATIONAL BUSINESS MACHINES CORPORATION 
590 Madison Avenue, New York 22,N. Y. 
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“TO COUNT IS TO CONTROL” 

















Mechanically... 


Strokes, revolutions, pieces, volumes, lengths . . . or other units 
of performance and production . . . can be counted by Veeder- 
Root Mechanical Counters like this new General-Purpose No. 
1260. This direct-reading, streamlined counter counts up to 
1,000,000 . . . then resets (unless you want to reset it sooner) 
with one turn of knob. And it’s compact, so it can be built into 
most machines and products, to add utility and marketability. 


Magnetically... 


To report machine output direct from plant to office . . . or to 
count units of a size or weight that makes them tough to count 
mechanically . . . count on these new Veeder-Root Reset Mag- 
netic Counters, No. 1205 for AC, No. 1248 for DC. Easy to 
install on regular light circuit . . . widely used with “electric 
eye.”” And they may be grouped on panels, at any distance from 


the machines they report on. 


Manually... 


To count people, poles, shrubs, blood- 
corpuscles, cars, ticket-buyers . . . or any- 
thing that can’t be counted mechanically or 
| magnetically . . + count on this No. 1023 
Hand Tally that fits both hand and pocket. 

* To count one, press .humb-lever once. 


r) When count is complete, turn reset knob, 
iy 





start over from zero. Ends errors from 
memory-count and pencil tallies. 


These are only 3 of the scores of types of Veeder-Root 
Standard and Special Counters. Most likely you, too, 
can count on Veeder-Root, to your profit. Write. 


v= o> 
VEEDER-ROOT INCORPORATED <<. RO97 | 
HARTFORD 2, CONNECTICUT a 
In Canada: Veeder-Root of Canada, Led., 955 St. James Sc., Montreal 3 


In Great Britain: V eeder-Root Lid., Kilspindie Rd., Dundee, Scotland Dy eer al 


Acknowledgments 


R. S. SADDORIS. General Chairman, Planning Committee 


The success of any venture de- 
pends upon the cooperative effort of 
all of those associated with that 
undertaking. The good that will 
come from this Fourth National 
Convention and Fifth Midwest Qual- 
ity Control Conference will be be- 
cause of the hard work that all have 
contributed to help it into being 

As General Chairman of the Plan- 
ning Committee I want to thank first 
the members of that committee fo 
their tireless and unselfish efforts 
They have worked as a team. There 
have been the expected differences 
of opinion, but when these came up 
they were quickly resolved and all 
of our actions have been of unani- 
mous agreement in the committee 
Many of these men have traveled 
long distances at frequent intervals 
to attend our meetings. These trips 
have broken up their week-ends 
they have been difficult to attend at 
times. The employers of our com- 
mittee members have been most 
generous in permitting their em- 
ployees to give of their companies’ 
time in order that we might do the 
best job possible. This committee 
wants to express its appreciation to 
those employers; to business and 
industry; to the Midwest Sections 
and to all of the Sections of the 
American Society for Quality Con- 
trol for their splendid cooperation 


CONVENTION ISSUE 

We are indebted to so many that 
we hesitate to name a few, but at 
the risk of omitting some of our ac- 
knowledgements we want to thank 
as many as possible. First let us 
consider this convention issue of ou 
magazine. It has been made possible 
with the support of our regular ad- 
vertisers, most of whom have adver- 
tised with us from the earliest 
editions, and also with the enthusi- 
astic support of industrial users of 
quality control. The committee first 
considered publishing a _ souvenil 
program of the convention and 
planned to enlist the support of in- 
dustries using quality control to fin- 
ance the cost of such a publication 
Such a program would have been 
available for distribution only at the 
Convention, whereas this magazine 
will be delivered to our readers prio 
to and at the Convention. Approval! 
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of the Editor and of the Executive 
Committee was necessary before we 
could do what we have done here 
This was quickly given 


ADVERTISERS 

Those industries which are known 
to be interested in Statistical Quality 
Control and which have been most 
helpful in supporting and expanding 
these methods were invited to place 
advertising in this issue. The results 
are evident in the many pages of 
such advertising. We suggest that 
you read each of them carefully 
They mark the advertiser as a pro- 
gressive leader in his’ industry 
Other companies are following thei: 
example, indicating the rapid ac- 
ceptance of Statistical Quality Con- 
trol by Industry and Business 

But even with his support, this 
issue would have been less effective 
without the efforts of your Editorial 
Board and your officers in stepping 
up the publication date so that you 
might receive the magazine near the 
first of the month of publication 
This has meant a great deal of work 
to many and they are to be com 
mended for this achievement. Mason 
Wescott, Fred Halton, and Wade 
Weaver have carried the brunt of 


this work 


AS.Q.C. ORGANIZATION 

Another feature in this issue is 
the section devoted to those who are 
presently active in the affairs of the 
American Society for Quality Con- 
trol. It is hoped that this will help 
you become better acquainted with 
the people who are giving so much 
of their time and energy for the 
furtherence of the principles of the 
Society. They are serving with no 
remuneration other than that of the 
satisfaction of being associated with 
a progressive movement and of a job 
well done. As this vear draws to a 
close, they will be replaced by oth- 
ers equally zealous and equally 
progressive They are doing the 
thousand and one little detail jobs 
that must be done if our Society is to 
continue to grow as it has done so 
rapidly since its formation four short 
years ago. Learn to know these men 
Help them to help you 

The work of compiling the in- 


rmation »btaining tne pnoto- 


graphs, and preparing the copy for 
publication has been no small task 
Much of the credit for this work 
goes to Ralph Wareham, Simon Col- 
lier, and Professor William A 
M icCrehan 


EXHIBITS 

Another feature of the magazine is 
that section devoted to exhibits. The 
committee headed by Sam Ouweneel 
has endeavored to furnish the best 
possible facilities for displaying the 
very latest gaging methods, business 
machines, and systems which are 
available for better control of qual- 
ity. In order that you may know 
what to look for when you arrive at 
the Convention, a short preview of 
the exhibits is given in this section 
We regret that all exhibitors are not 
included therein. All were invited 
to participate, but the closing dat 
for publication of the magazine ap- 
parently was too early to enable all 
of them to prepare suitable copy. Do 
not fail to visit all of the exhibits at 
the convention. Remember that they 
are there to help you 


PROGRAM 

Elsewhere in this issue you will 
find the complete program. Study it 
carefully There is something of in 
terest to each and every one of you 
Come prepared to take advantage of 
the experience of the men conduct- 
ing these sessions. Note that they 
represent many industries and are 
from every section of the country 
making this a truly national effort 
Lloyd Knowler is responsible for as- 
sembling this corps of men from in- 


dustry and education 


TRANSCRIPTS 
You will also want to obtain the 
transcripts of the complete papers 
as they are presented at the con- 
vention. Mason Wescott and his 
committee have made them available 


lo everyone 


SPECIAL EXHIBITS 
Special thanks go to the Armed 
Forces and to those companies who 
have made possible the educational 
exhibits showing quality control at 
work. You will see the actual pro 
duction of parts and the application 


(Continued on page 60) 
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ANNOUNCING THE 
Fourth Annual Convention 
American Society For Quality Control 


Milwaukee Auditorium, Milwaukee, Wisconsin 


EDUCATIONAL SESSIONS 








Chairman 
Proressor Epwin G. OLps 
Department of Mathematics, Carnegie Institute of 
Technology, Pittsburgh, Pennsylvania 


Panel Members 


Proressor C. C. Craic 
Department of Mathematics 
Ann Arbor, Michigan 

Proressor |. W. Burr 
Department of Mathematics, Purdue University, La- 


University of Michigan, 


fayette, Indiana 

Proressor J. A. Henry 
Department of Mechanical Engineering, University of 
Illinois Urbana Illinois 

Dr. Cari E. Nose 
Quality Control Engineer, Kimberly-Clark Corpora- 
tion, Neenah, Wisconsin 


Thursday, June 1, 1950 


9:00 A.M. 


Orientation Session 


2:30 P.M. 
“What Is Statistical Quality Control?” 
Professor E. G. Olds 


4:10 P.M. 
“Interpreting Industrial Data” 
Professor C. C. Craig 


Friday, June 2, 1950 


9:00 A.M. 
“Using Charts For Process Control” 


Professor J. A. Henry 


10:40 A.M. 
“Fundamentals Of Acceptance Sampling” 
Professor Il. W. Burr 


2:30 P.M. 
“Standard Sampling Tables” 
Dr Cc E Noble 


1:10 P.M. 
“Putting Statistical Quality Control To Work” 
Professor E. G. Olds 


GENERAL SESSIONS 
Thursday, June 1, 1950 


10:30 a.m. OPENING ASSEMBLY, Plankinton Hall 
CHAIRMAN: R. S. Saddoris 


WELCOME: Hon. Frank P. Zeidler, Mayor 
of Milwaukee 


12:15 P.M.—Informal Luncheon-Market Hall 


2.30 P.M.—Clinic Session 1A 

SUBJECT: “Some Possible Contributions of Statis- 
tical Quality Control to Engineering 
Economy” 

SPEAKER: Eugene L. Grant, Professor of Eco- 
nomics of Engineering, Stanford Uni- 
versity, Stanford, California 

MODERATOR: J. N. Berrettoni, Senior Partner, Ber- 
rettoni and Associates, Minneapolis 
Minnesota 


4:10 P.M.—Clinic Session 2A 
SUBJECT: “Quality Control of Jet Aircraft Com- 
ponents” 
SPEAKER: William C. Lee, Chief Inspector, Sola 
Aircraft Company, Des Moines Plant, 
Des Moines, Iowa 
MODERATOR: Henry J. Jacobson, Quality Control 
Engineer, Western Electric Company, 
Chicago Illinois 


CONVENTION HIGHLIGHTS 
Frederick J. Halton, Jr., 
Midwest Regional Director 
Ralph E. Wareham, President, ASQC 


2:30 P.M.—Clinic Session 1B 


SUBJECT: “Specification, Measurement, and Con- 
trol of Quality” 


SPEAKER: A. G. Dalton, Superintendent of Quality 
Control, Western Electric Company, 
New York, New York 


MODERATOR: Halmond L. Parks, Director of Quality 


Control, Ball Brothers, Inc.. Muncie 


Indiana 


4:10 P.M.—Clinic Session 2B 


SUBJECT: “Statistical Quality Control in the Foun- 
dry” 

SPEAKER: George VerBeke, Quality Control En- 
gineer, Union Malleable Iron Works 
Deere and Co., East Moline, Illinois 


MODERATOR: Walter J. Harms, Camcar Screw & 


Manufacturing Company, Rockford, Illi- 


nois 


All time is Central Standard Time 
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AND THE 
Fifth Annual Midwest 


Quality Control Conference 


Thursday and Friday, June 1-2, 1950 
7:00 P. M.-ANNUAL CONVENTION DINNER MEETING, ASQC 
Hotel Pfister 


CHAIRMAN: Ralph E. Wareham, President ASQC 
CEREMONIES: (1) Awarding of the Shewhart Medal to 
the 1949 Medalist 


(2) Awarding of the first Brumbaugh 
Award 


Friday, June 2, 1950 


9:00 A.M.—Clinic Session 3A 9:00 A.M.—Clinic Session 3B 


SUBJECT: “The Role of Statistical Quality Contro SUBJECT: “Measurement and Control of Flavor 
in Air Force Procurement” Quality” 

SPEAKER: David R. Peryam, Chief, Acceptances 
Division, Quartermaster Food and Con- 


SPEAKER: M. H. Pardee, Captain, USAF, Air Ma- 
terial Command, Wright-Patterson Air 


. Ins » fe » J ‘d Force: 
omen Ten Tineten Chala tainer Institute for the Armed Force 


Chicago, Illinois 
MODERATOR: William F. Kirschbaum, Jr., Inspector = MODERATOR: E. Russell Meyer, Supervisor of Quality 
Supervisor, Inspector of Naval Materia 
Fort Wayne Indiana 


Control, Caterpillar Tractor Company 
Peoria, Illinois 


10:40 A.M.—Clinic Session 4A 10:40 AM.—Clinic Session 4B 
SUBJECT: “Balancing and Randomizing in Experi- 


anal SUBJECT: “Acceptance Inspection” 
SPEAKER: Warren R. Purcell, Manager of Quality SPEAKER: A. C. Richmond, General Superviso: 
Control, Lighting Division, Sylvanii Inspection Methods Research, Manu 
Electric Products. Inc. Salem. Massa- facturing Research, International Har 


chusetts vester Company, Chicago, Illinois 


MODERATOR: C. H. Bone, Assistant Works Metal- MODERATOR: Paul K. Leatherman, Director of Quali 


lurgist, Sheffield Steel Corporatio ty Control, Lambert Pharmacal Com 
Houston, Texas pany, St. Louis, Missouri 


12:15 P.M.—Luncheon Meeting 
SUBJECT What Management Ex pe cts from Qual- 
t' Control’ 
SPEAKER: Lewis D. Crusoe, Vice President, Ford 
Motor Company, General Manager 
Ford Division, Dearborn, Michigan 


2:30 P.M.—Clinic Session 5A 2:30 P.M.—Clinic Se on 5B 
SUBJECT: “Installing a Complete Quality Control SUBJECT: “Statistical Quality Control of Clerical 
System and Manual! Operations’ 


SPEAKER: Stanley C. Amren,. Director of Quality . 
Control. The United States Time Corpo- SPEAKER: James M. Ballowe, Manager of Inspec- 


ration, Waterbury. Connecticut tion, Aldens, Inc Chicago, Illinoi 


MODERATOR: H. S. Bicknell, Supervisor of Quality MODERATOR: Dale L. Lobsinger, Quality Control En 
Control. The Maytag Company Newtor gineer, United Air Lines Denver. Colo 


lowa rado 


V ct j doe ; not have Dayl ght paving 
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of statistical methods in the contro! The Industrial Management Insti- 
of their quality. You will also see tute of the University cf Wisconsin 
the series of charts that Ralph Foley has rendered valuable assistance 
has assembled, show ing’ applications Added help has also come from Mar- 


of Statistical Quality Control in 


quette University, the Mayor of 
numerous piants 


Milwaukee, the Governor of Wis- 


PROMOTIONAL ASSISTANCE consin, and the State Conservation 
We thank the Wisconsin Manufac- Department 
turers’ Association for timely and The Auditorium Board and _ the 
valuable assistance given us ro! operating staff of the Milwaukee 


recommending the Convention to Auditorium. with their vast exper- 


, wn members and to 38 other ;, 
thei = . rer ‘ ience in handling much larger con- 
similar associations throughout the 


nation. The Milwaukee Association 
of Commerce has been most helpful 


ventions than ours, have made the 
task of Les Ejichelberger and his 


in the planning of the Convention Arrangements Committee much 


and in handling the registration and lighte: 
housing problems The small stickers, “Meet Me in 


THE CONVENTION PLANNING COMMI 


General Chairmay Proceedings 
R. S. Saddoris Mason E. Wescott 
A. O. Smith Corporat Ol Northwestern Unive ity 
Milwaukee, Wisconsi: Evanston, Illinois 


Secretary-Treasure? oa ’ : 
Vice-Chairman. Promotion 
Larry Hammond 


Larry Hammond Company R. L. Hermann 

Milwaukee Wisconsin Ladish Co 
Cudahy, Wisconsin 

Budget 
Warren E. Jones . 
. ' Publicity 

Management Control ; . 

Des Plaines. Illinoi A. D. Wolvin 
R. R. Donnelley & Sons Co 


Vice-Chairman Program and Chicago Illin« is 
Ba hibits C. W. Kennedy 
S. W. Ouwenceel Federal Products Corporation 
Allis-Chalmers Mfg C Providence Rhode Island 
Milwaukee, Wi: 


Program P) nting 
Lloyd A. Knowler Carl J. Puccinelli 
State University of lowa International Harve ster Co. 
lowa City. lowa Milwaukee, Wisconsin 


Sponsored by the 12 Midwest Sections 


Chicago lowa 
Denve: Milwaukee 
Illinois Minnesota 
Indianapolis Muncie 


With the Cooperation of 


The Milwaukes Association of Ci mmerce The Wisconsin 


Milwaukee which were attached t 
many thousands of letters mailed 
from business offices throughout the 
country have helped to call this 
Convention to the attention of many 
who might not have been otherwis¢ 
contacted. Thank Bob Hermann’s 
committee for them and for the ex- 
cellent job of promoting the Con- 


vention 


Finally, we acknowledge our debt 
to those who have conducted past 
conventions and conferences. We 
have relied heavily upon their ex- 
perience, without which our prob- 
lems would have been much more 


difficult 


TTEE 


Vice-Chairman, Arrangements 
L. S. Eichelberger 
A. O. Smith Corporation 
Milwaukee, Wisconsin 


Registration 
Harold Roethel 
Huebsch Mfg. Ci 
Milwaukee, Wisconsin 
Reception 
Henry J. Becker 
American Steel & Wire Co 
Waukegan, Illinois 
Convention Facilities 
Tom Bingham 
Globe-Union, Inc 
Milwaukee, Wisconsin 
Bernard Litzau 
International Harvester Co 
Milwaukee, Wisconsin 
J. L. Williams 
Burgess Battery Company 
Freeport, Illinois 


Northeastern Indiana 
Rock Rive: Valley 
St. Louis 


South Texas 


Manufacturers Associatior 





HIGHLIGHTS OF THE CONVENTION 


The Opening Assembl\, The Educational 





The Working Demonstrations What Manage 
The Exhibits Quality Control, 
V. P. & Gen. Mgr., Ford Diy n 
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Spend more time at the 


Convention . . . less time getting there! 


FLY UNITED 
TO MILWAUKEE 


American Society for Quality Control—June 1-2 


Swift United Mainliners put Milwaukee within a 

few hours of 80 cities on the Main Line Airway. 
Enjoy this faster, finer way to travel—and you'll 

find it economical, too with no extra expenses aloft. 
@ And if you’re planning to take the family— 
don’t forget to get details on United’s Half-Fare 

Family Plan and perhaps combine a vacation 

with business. For information and reservations 


eall United or an Authorized Travel Agent. 


UNITED 


QUALITY CONTROL METHODS Improve United's 


“Service in the Mainliner Manner" 


En route to Milwaukee on United, you will have a first 
hand view of some of the end results of quality control 
methods as applied to certain airline problems. The re- 
servations procedure through which you obtained your 
ticket, the meal you enjoy aloft, and other functions aloft 
and on the ground have been improved through quality 
control, Progress has been rewarding . . . and this work 


continues, 























VISIT THE LAND THE GLACIERS FORGOT! 


ENTURIES AGO, during the 


great passing glaciers wrote with grinding 


“Ice Age,” 


granite the history of their passing on the 
rocks that barred their paths. [he general result 
was a disturbance of scenic beauty as Nature made tt. 
Such disturbance is not noted in Southwest Wis 
consin because, fortunately, it did not lie in the 
path of the glaciers. Yes, the scenic beauty of this 
un-glaciated section of Wisconsin remains today 
as it has been since the beginning of time 
Rare beauty, awe-inspiring beauty, beauty that is 
unmatched anywhere else in the state. You may look 


upon rivers flowing through gorges, or watch the 


spectacle of white-frothed waterfalls and hurrying 


rapids. There are towering columns of rock that 


look majestically down on twinkling streams; there 


are quiet valleys untouched by the hurrying world: 
at every turn, new scenic beauty abounds in South 
west Wisconsin. 

Throughout Southwest Wisconsin there are many 
historically iMMportant monuments, standing is trib 
ute to the explorers, fur traders trappers, loggers 
and pioneer settlers who wove the mantle of ro 
mantic Conquest about this te rritory 

Southwest Wisconsin is, indeed, one place which 
offers the entire family the kind of vacation it want 
Whether they seek fish ig, boating, hiking, riding, 
ports, swimming, exploring, or just carefree days 
of pleasant idleness, Southwest Wisconsin will please 
them. 

Plan to come to Southwest Wisconsin thi year 
Come for a week or a week-end Hospitality awaits 


you, the latchstring is out. Welcome! 


lod 
c 


SOUTHWEST WISCONSIN SCENIC ASSOCIATION 
ELLIS A. LEE, Secretary, Richland Center, Wis. 


Write to Secretary for Beautiful 40-Page Booklet Describing the Area. It's Free. 














GREAT CARS 
SINCE 1902 





The nation’s newest motor car and the world’s first safety 


convertible bears one of the most honored names in auto- 
motive history. The Rambler was one of the very first mass- 
produced cars—'way back in 1902. The new 1950 Nash Rambler 


Convertible Landau is worthy to carry this famous name. 


SEE ALL THREE NASH AIRFLYTES 


Phe, Yorlaisador * he Salesman * The Srambley 


Mash. Motan. 


DIVISION, NASH-KELVINATOR CORPORATION, DETROIT, MICHIGAN 
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Automatic Water Heaters for Automatic Water Heaters for Glass-lined Tanks for Brewers Harvestores for Storage of Farm 
the Home Large -volume Users and Industry Feed Crops ‘ 

















14,750 Pounds of Steel 
jee mnie / 


A. O. Smith Corporation, in conservative figures, uses 





Large-diameter Pipe for Cross- 
country Pipe Lines 








steel at an average rate of 14,750 pounds per work-day 
minute... more than 7 million pounds each 24 hours. 
“Raw” steel flows into A. O. Smith’s six plants, and 





comes out in the form of the products pictured here. 


Many of these products are designed for industrial 


service throughout the world, though rarely seen by Casing Pipe for O# Wells and 
the public. Others, such as the Permaglas, Duraclad, Deep Water Wells 
Milwaukee, and Burkay brands of automatic water 


heaters, are known in homes and small businesses 





throughout the nation. ee 





=~ Lomeoe 
— . . , é : 

At A. O. Smith progressive engineering, compre- ada a 
hensive research, and unique manufacturing methods tf : 
. ‘ - < 

are joined to make products designed to give the max- —— 
: . Prt J —— 
imum in dependable service in the home, on the farm, a 





and in industry. Vertical Turbine Pumps for irri 


475) A.O.Smith 
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Factories at Milwaukee, Kankakee, Houston, Toledo, Los Angeles, Succasunna, N. J. 


—— — 
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Electric Motors for Standard and Liquid Gas Systems for Home, Gasoline Dispensing Pumps and 
Special Uses Farm, and Ranch Petroleum Meters 
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fast of the River 


and West of the Lake! 


Four blocks west of beautiful Lake Michigan, the PFISTER is in 
the East downtown section of MILWAUKEE. Convenient, com- 
fortable and interesting—it is the home of the nationally famous 
and of a Nineteenth Century group of paintings 
on permanent display. Whether you stop at the Pfister during your 


June convention or whether you are here for the banquet only, 


English Room 


members of Quality Control, we invite you to look at our paintings. 


is available at the desk. 


An art atalog 


HOTEL PFISTER 


424 East Wisconsin Avenue 


Ray Smith, Jr., Manager 
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THE BUSINESS THAT RESEARCH BUILT 


Only a few years ago, in the metal working field, grinding and polishing was the 
ace bottleneck in production. 3M Company sales engineers reported the problem, 
and 3M Company researchers went to work on it. Today, as a result, equipment and 
methods have been perfected which have cut grinding and polishing time by as 


much as 80 per cent! The result: an almost astronomical saving in dollars. 


But this is only one of the accomplishments of the 3M Company Research Labora 
tories, where skilled technicians, equipped with the most modern facilities, are con 
stantly engaged in a search for new and better materials and methods for per- 


forming essential tasks of industry. 


“SCOTCH” Brand Cellophane Tape was a sensational development—a story by 
itself —so were the more than 1,000 industrial adhesives, essential in practically any 
industry you might name, from the manufacture of automobiles to the building of 
play pens for babies. So was “SCOTCHLITE” Reflective Sheeting, the reflective sign 
material, and SCOTCH” Sound Recording Tape, the miracle tape that talks. 


One thing you can always count on—3M Research facilities will continue to be 
expanded and equipped to provide new products for industry as well as constant 


quality improvement in existing lines bearing the 3M name. 


\ / 


COMPANY 





PRODUCTS BUILT ON RESEARCH 


AUTOMOBILE UNDERCOATING, COLORED ROOFING GRANULES, FLINT QUARTZ, 
OXIDE PIGMENTS, MASKING PAPER, ADHESIVES, “"SCOTCHLITE” REFLECTIVE SHEETING, 
SPHEREKOTE” TYMPAN PAPER, SANDBLAST STENCIL, SANDING LIQUIDS, SPRAYMASQ, 
TAN FIBRE PACKING, GASKETS AND SHOE COVER, PLASTIC RIBBON, NON-SLIP 
SURFACING, FLOOR SEALERS, SYNTHETIC RESINS FOR SPECIAL USES 
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Improving Vendor-Consumer 


Relationships* 


EDWARD M. SCHROCK 





> 


Quality Control Engineer, Household Refrigerator Division 
General Electric Company, Erie, Pennsylvania 


THE CONSUMER'S RESPONSI- 
BILITY FOR QUALITY 


A high quality product economi- 
cally produced must start with uni- 
formly acceptable raw materials. In 
creating a situation in which the raw 
materials are uniformly acceptable, 
the first and prime _ responsibility 
rests with the consumer. The first 
steps to be taken are steps which 
he must take 

First, the consumer must have a 
sound specification. He must be cer- 
tain that the quality characteristics 
for which he asks are really neces- 
sary for the further processing of 
the material in his plant or for the 
satisfaction of the customer. He 
must be sure that what he is ask- 
ing for is something that can be 
produced economically. He must be 
sure that the relationship between 
the processes producing that ma- 
terial and the specification are 
sound. 

Secondly, the consumer must be 
sure that the vendor is fully in- 
formed of his needs. This may be 
provided for in three ways: 

First, by way of written instruc- 
tions. The drawings, for example, 
which are supplied to the vendor 
should indicate those quality char- 
acteristics that are required and their 
relative importance. Those things 
which are critical, major, or minor 
should be so designated. It has been 
our practice to indicate on the draw- 
ing a standing instruction number 
which is our own internal specifica- 
tion. That specification is supposed 
to accompany the drawing when it 
goes to the vendor. If by any chance 
it does not go out or becomes sepa- 
rated from the drawing, the presence 
of that number on the drawing is 
the vendor's signal to ask for a copy 
of that specification. In that specifi- 
cation there will be indicated accept- 
able quality levels for various char- 


*Paper presented to Third Annual Conven 
tion, ASQC, Boston, May 5, 1949 
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acteristics, and inspection and test 
procedures 

Secondly, it is highly desirable at 
times to visit the vendor personally 
after arrangements have been made 
for such a visit through the Pur- 
chasing Department in order to be 
sure that he understands what you 
have written down. Try as we may 
to make things simple and clear, 
sometimes the thing that seems 
simplest to us is the most confusing 
to somebody else. Nothing will eve: 
take the place of personal visits, face 
to face discussions with the vendor 
about specific quality desires and 
interests. Such visits will also pro- 
vide an opportunity for appraisal of 
the vendor’s equipment and manu- 
facturing situation. It will provide 
an opportunity to see what kind of 
housekeeping he does. While in itself 
not a direct vital consideration, it is 
frequently an index to the type of 
workmanship that may be expected 
from that manufacturer 

Thirdly, the vendors’ visits to you 
These will fall into two categories: 
First, those which are made as a 
matter of routine by those vendors 
with whom you do a great deal of 
business. Frequently such vendors 
will have a representative at your 
plant a substantial part of the time 
We are here more concerned with a 
second type of vendor visit to the 
consumer, namely, a vendor educa- 
tion program 

Some of you may have seen the 
report entitled “Industrial Project in 
Statistical Quality Control” issued 
June 30, 1948 by Edward A. Reyn- 
olds and Gertrude M. Reynolds.” 
The project was conducted in the 
Syracuse area in cooperation with 
Syracuse University and the Syra- 
cuse Section of ASQC, and was aided 
by an appropriation from the United 
States Department of Commerce. | 


*See July. 1948 ue of IQC for a summary 
of this report 


would like to indicate first from this 
report the nature of the companies 
that attended the opening session of 
the program a year previous to that 
time on which occasion a dinne1 
meeting was arranged for top man- 
agement people. Three-hundred- 
ninety-six companies in Onondaga 
County were involved in this initial 
survey. Of these 396, forty-eight 
were in the category of having 200 
employees or more. Three-hundred- 
forty-eight had less than 200 em- 
ployees. The number of companies 
represented at that meeting was 25 
out of the 48, or 52% of the large: 
companies. Twelve of the 348, or 
3.4% of the small companies were 
represented. That is a very striking 
contrast. It appears that interest in 
the smaller companies is not at the 
level of intensity of the interest in 
the larger companies 

One of the comments made in the 
report was that the “discussions with 
general managers and quality heads 
indicated that over three-fourths of 
the men in small companies had 
never heard of statistical quality 
control. In the larger organizations 
about one-third had never heard of 
it, about one-third had heard of it 
and were quite sure it had no use in 
their type of production, and about 
one-third had heard of it and had 
some degree of interest in its possi- 
bilities.” At the start of this program 
only seven of the 396 manufacturers 
in Onondaga county were using any 
form of statistical quality control and 
only one of these was using the 
methods extensively. Most of the 
management executives had eithe 
not heard of statistical quality con 
trol or else had received an erroneou 
idea of its purposes. In Mr. Reynolds 
opinion two-thirds of the plants 
visited had worthwhile opportunities 
for application of statistical controls 
Although there was initially little 
demand for training, after a manage- 
ment meeting 205 employees enrolled 
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eight 


Approximately 90° of em- 


in the project training 
courses 
such training 


ployees completing 


courses desired additional training 
for themselves and for others in thei 
compani« 

“All results of this 


cate that training programs in 


project ind 


tatis- 
tical quality « ntrol are worthwhils 


in an industrial area. However, it 


believed the main barrier to in- 
creased use f this method is man- 
auvgement infamiliarity with its 
penefit ratner than ack of either 
opportuniti lor it ise or trained 
personnel to put the methods inti 
effect Special npha hould 
therefore he placed on uch man- 
agement training 

To my mind that report is one ol 


recent activity I 


points the 


rectly at the major problem 


the high pot in 
quality control for it 
finger d 
with which we are faced today and 
that major problem i imply ignor- 
ance of what can be accomplished 
tech- 


industry There are two 


by modern quality control 
nique in 
olutions to that situation that we 
might try One would be to wait 
until young men going through tech 


nical and engineering schools be- 


come educated in this new modern 
field, get out into industry, and 
work up to positions ol responsi- 
bility. That would take a generation 
x two. A second possibility would 
be to let things take their natural 


course ot events and hope that these 


small compante will sooner o1 late 
somehow hear about this new mod- 


ern field and put it in their own 


plants Since both of these pro- 
ceuures are slow and time consum- 
ing it ji recommended that the 
larger companies who know what 


modern quality control can do, who 
have used it to advantage in thei 
own organizations now assume a 
snare of the task of educating man 
agement in smaller companies. Our 
colleges and universities are making 
a noble effort in their intensive train- 


ing programs to get management 


alone cannot do 


interested, but they 
the job with the speed that is called 
for today. They need our help 

We expect in GE. this summer 
(1949). at Erie 


informative program for top man- 


Lo « onduc ta two day 


agement among our vendors.” Invi 
will be 


our vendors that are not now using 


tations issued to ear h one ofl 


mode rn qual ty control technique Ss to 


*This program was held the ist week 
July One hundred eighteen representative 
f 8O different vendor ittended The pro 
gran wa enthusiastically received ul 
t ed ch ntere 





come to Erie for two days to find out 
what this thing is We anti- 


cipate getting a top man from each 


all about 
company, someone who is in a policy 
making position so that when he 
goes back from this course he will 
be able to decide and follow through 
with his 
happen in his plant in putting these 
We plan to con- 


session on control 


decision as to what will 
technique to work 
duct a half day 
charts for attributes, a half day 
session on control charts tor varia- 
bles, a half day session on sampling 
methods, and a half day tour ol the 
plant We do not propost that these 
going to go back knowing 
nethods to work 


men are 
how to put these 
personally or knowing all the rami- 
fications that are f importance in 
using the techniques, but rather 
it will be our purpose to show them 
how they can benefit by using these 
tools so that they may then feel the 
urgent necessity of selecting some- 
one in their own organization to train 


work in this field 


men will not, of course, in 


technically LO 
These 
any sense of the word be quality 


control engineers when _ they're 
through with our two day program 
but if they have caught a glimpse of 
what can be accomplished, certainly 
the day will be speeded when quality 
control will be made effective on a 
large scale throughout our industrial 
scene 

A program of this sort would not 
appeal to our vendors if it were only 
for the purpose of solving our qual- 
ity problems. It would not be of 
interest to our management if it were 
only helpful in educating the vend- 
ors. The beauty of the thing is that 
it can be helpful to both the vendo: 
Our hope is that 


ultimately we will be able to reduce 


and to ourselves 


greatly the inspection and testing ol 
Other 


companies are urged, in so far as it 


incoming vendo! materials 


is possible and practicable for them 


to do so. to follow a somewhat Simi- 


| 
lar program according to their own 


situation with their own vendors 
Let us not wait for time to take its 
natural course and 


slow ly correct 


this unhappy condition that exists 
A third 


consumer has is that of conducting 


responsibility that the 


a suitable inspection and _ testing 


program on incoming materials 
Many are undoubtedly familiar with 
the fact that the vast majority of 
sampling programs that have been 
developed by layme, over the years 
have almost invar ibly failed to ac- 
their ntended 


complish purpose 





They do not provide for the acce 
ance of virtually all lots which a 
at an acceptable quality level 
better, nor do they provide for ti 
rejection of nearly all lots that a 
at the lot tolerance or worse 

In so tar as possible it is of cou 
recommended that standard samp 
ing tables be Unless one 
thoroughly familiar with the operat 


used 


ing characteristics of the plan to b 


used, he may go a long way off tl 


mark and fail to accomplish desir« 
results in conducting inspection. | 


ecommended that suitab 


sampling inspection card records b 


kept of incoming materials so thi 


is also 


at anytime it will be possible to ap 


1 


raise the quality of material bei: 
received from a vendor 

At the present time we are usi! 
a card in one corner of which is re 
produced a sampling table for th 
acceptable quality level applying t 
that particular item. Cards have beer 
made up for each one of the variou 
acceptable quality levels which wi 
use. It is then possible at a moment 
notice to review the record for ar 


A record is kept ol 


size ol shipment, numbe! 


given vendor 
the date 
of pieces inspected, number of de 
fectives found, disposition of the 
shipment, and the nature of the prin 
cipal defects found 

There is a tendency where many 
quality characteristics are important 
in an industrial process for the in- 
spection department to get careless 
about keeping records that will be 
though 


adequate. Sometimes even 


they may be adequate when taker 
they are not kept properly available 
Surely 


specting for the purpose of control- 


anything that is worth in- 


ing quality is worth recording ade 
quately 

When we began our program, th: 
had beer 


following a more or less traditiona 


inspection departments 
sampling system in which the risk 
were not known. We are now usins 
a normal single sampling table that 
an extension of the Army Ordnanc« 
Table 
has been expanded to include lot 
smaller than 500 

We have utilized single samplir 


developed during the war. It 


almost exclusively because of a hig! 
ly congested condition in which w 
are handling a multitude of differe: 
parts in space originally designe 
for the manufacture of a mu 
smaller volume of material. We ant 
cipate when more normal times a1 
rive that we will make more exten 


sive use of double sampling an 


sequential analysis. We have usé 
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The Vendor Rati: form has be 


designed to pro\ 


The original is on 842" x ] 


record 





paper so the form is larg enough to 
permit the making I me note I 
connection with low ratings Phi 
done Lo ndicate Line aus tv cnal 
acteristic or charac { that were 
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consider to be the necessary pro- 
cedures to appraise quality can he 
be sure that he is going to send you 
stuff that will be acceptable to you 
That does not mean that the con- 
procedures are necessarily 


j 


10es mean 


umer’ 
adequate or proper, but it « 
that what is sent to him afte: pass- 
ing such appraisals will undoubtedly 
Thus will be saved 


the shipping back and forth of un- 


be act eptable 


acceptable material or the necessity 
In addition, the 


vendor will know sooner that some- 


for special handling 


thing has gone wrong with his own 
manufacturing processes. If the ven 
dor, in addition, will institute on his 
own production and assembly lines 
process controls that will be ade- 
quate to control quality he will find 
himself tremendously ahead of the 
game for he will know sooner than 
could possibly be known any othe: 
way when trouble is developing 

A third thing that the 


should do, and is responsible for, is 


vendo! 











to certify to the consumer the results 
he obtains on his inspections and 
tests prior to shipment. You as a 
consumer have a right to specify the 
quality characteristics you need and 
desire and you therefore have a right 
to know what the vendor has found 
in testing and inspecting those qual- 
ity characteristics prior to shipment 
There is no reason why the vendor 
should hesitate to supply you with 
such information, for if the infor- 
mation he would supply you is some- 
thing that might embarrass him, then 
he shouldn't send the shipment. I 
am happy to say that we have found 
our vendors uniformly cooperative in 
supplying us with such information 

We have a vendor certificate form 
which we are using for that purpose 
The results of the tests and inspec- 
tions by the vendor are entered in 
this form once or twice a week, or as 
is practicable under the given condi- 


tions, and mailed to us. In compar- 


ing them with our own results we 





QC QUICKIE CALCULATOR 





QUICKLY—SIMPLY—ACCURATELY 


The 


‘Q) C (Aad, Cihe alor”’ 


eliminates the annoyance of repeated figuring of averages 
and ranges. Sample averages of 4 or 5 read directly — others 
need only simple mental arithmetic. Gets ranges too. 


‘ 


Made of Tough, Stable Vinylite—Use in Shop or Office 
COMPLETE WITH INSTRUCTIONS — $3.00 


Order from: A. R. Burgess, Box 1865, College Station, Texas 
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have in a number of cases found - js 
crepancies. In one case the vend 
certificates showed consistent gi; 
control and our results showe 
occasional serious lack of con 
That contradiction provided a busi 
for comparing notes with our 
dor, checking equipment to see if hy 
were using the same kind of equip- 
ment we were, and to see if the 
equipment was operating properly 
This procedure has made it possibl 
for us to iron out a number of dif- 
ferences that have existed in ou 
testing and inspection procedure 

It is our hope that ultimately ou 
incoming testing and inspection pro- 
gram will become a minor issue ir 
our plant. On some few items it has 
already reached that state and we are 
conducting only spot checks. Ulti- 
mately we anticipate that we will 
reach that condition on virtually all 
of our incoming material and when 
that day arrives we are going to be 
a lot better off and the vendor is 
also going to be a lot better off 





BROWN & SHARPE 
A. S. Q. C. EXHIBIT 


The Brown & Sharpe exhibit at 
Booth K-8 will feature the com- 
pany’s complete line of smal! tools 
Johansson Gage 


including the 


Blocks and Accessories, precision 
aids to quality control and to man- 
ufacturers of interchangeable parts 
Electronic Measuring Equipment 
designed for high speed precisio! 
measurement—Electronic Inspecti! 
and Sorting Equipment, from mai 


ual loading and disposal to con 


the new Indicat 


245, fo 


pletely automatic 
ing Bench Micrometer No 
rapid, accurate small parts measur‘ 
also representative Machir 


ists’ Tools, Magne 


ments 
Permanent 


Chucks and other useful equipment 





See what others are doing— 

l. To keep the need for quality 
workmanship before employees 
constantly 

2 To ne ip 


men I tre 


supervisors and fore- 


battle for quality 


72 


production 

3. To keep top management ‘sold’ 
on the necessity of backing up 
your quality program 


Visit our exhibit (Booth K-5) at 


the National Convention. We 
have “quality” displays, trainin 
aids, and publicity suggestions 
Elliott Service Company 
MOUNT VERNON, NEW YORK 


INDUSTRIAL QUALITY CONTROL 
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Control of Visual Inspection* 


ALDIS S. HAYES 


Quality Control Supervisor, Perfect Circle Corporation 


THE VISUAL DEFECT PROBLEM 


The inspection of visual defects is 
similar to that of measurable char- 
acteristics in that it requires a qual- 
ity standard. However, it is at this 
point that they part company. A 
quality standard for a visual defect 
s much more difficult to establish 
In fact it is even difficult to get peo- 
ple to talk realistically on the sub- 
ject. Once an agreement is reached, 
t is often next to impossible to re- 
cord the decision accurately because 
f the infinite variety of sizes, shapes 
locations, etc. Thus the necessity for 
some judgment is inevitable 

In order to understand the prob- 
lem better let us compare an unde- 
characteristic to a 
measurable In the 
case of the latter it is first decided 


sirable visual 


characteristic 


that a characteristic is needed, e.g 
The toler- 


ance, or degree of variation which 


the diameter of a shaft 
will be tolerated is then set and 
finally this tolerance is recorded on 
the print 

An undesirable visual character- 
istic, on the other hand, is not the 
result of planning, but occurs as the 
result of an imperfect process. It 
must first be decided if this charac- 
teristic is undesirable. The second 
step is to decide if all such defects 
regardless of how minute they may 
defective 


be—shall make a 


(this is the tolerance), and the third 


piece 


step is to record the decision on the 
print 
Take the case of a sand hole in the 
side of a piston ring. Practically 
everyone will agree that some forn 
yf such a characteristic will caus¢ 
This step 


‘ 


mn tne case Ol a 


a ring to be defective 
handled as easily 
visual defect as it is in a measurable 
characteristic 
Establishing a tolerance 


is not so simple because it must be 


noweve!l 


influenced by the customer's reactio 
to the appearance as well as by th 
effect on performance 

step, i.e 
not only difficult, but approaches the 
impossible. It may be handled by 
the use of some statement s ich as 


The piece must be free of objection- 


*Presented at the F irt! Annua Viidwe 
Qualit Control Confere e. § I M 
‘ ber 0 1949 


recording the decision, is 


able detects Th ~ tne final dex l- 
: nae 
sion 1S lett up to a “dolar an hou! 
inspector because a two or three 
dollar an hour engineer can not de- 
scribe what he wants 
3ecause of our inability to define 


a visual defect ac urately, the neces 
sity for some judgment in visual in 
spection is necessary. The control 
of this inspection will always fall 
short of perfection but some control 
even though it is mpertect, is better 
than none. It is with this thought 
that the Perfect Circle Corporation 


has approached the problem 


THE PISTON RING PROCESS 
It would be well to start by ex- 
plaining briefly what piston rings are 
and how they are made. Piston rings 
are essentially cast iron springs. The 
people who buy them expect them 
to 
l. Be near enough to a perfect cil 
cle so that when they ar placed 
in a cylinder, the entir pel 
phery will bear against the c: 
inder wall 
2. Meet dimensional tolerance 
Varying from 00025 inches 
to 005 inches 
3. Exert a given amount of 
Sure when closed to 
position—as IS the case with a 
conventional spring 


} 3e sufficiently flat to pre vent 


blow -by 


5. Have a maximum surtace fi 
on the sides of 25 micro-inches 
oot-mean-square, and in somé 


cases one fourth of this 


6 Have a given thre ad contour on 


the bearing face obtained by 
tne shape ot the turning tool 


: ” ; , 
( Finally he ree trom Hye 
tionable surtace defer 
The manutacture 
>; "¢ 

production busine Ring 


are n ade by the n indred of tnou- 


inds in several thousand sizes and 
types. Productior ates on different 
nachinge range [tro everal nun- 
dred n¢ pe I to ove three 
hundred ng pe nuts Cus- 
t f ect TY a ‘ or that | 
tne ive ecnal Vno i ‘ 
te ect tac tie t er 
‘ ture ho |} e the 


best inspection equipment obtain 
able 

All of this gor into a product 
which is sold in a very competitive 
market. It is of course necessary to 
figure costs closely and to hold in 
spection to a minimum 

In ou plant the visual in pection 
de partment consists ol about ten in 
spectors who work on two shifts and 
are under two foremen. These two 
loremen report to two general fore 
report to the 


This Ol 


ganization is outlined because in any 


men who in. turn 
Production Superintendent 
stand- 


Inspection in which quality 


ards are a poorly defined a are 


visual standards, individual judg 
ment plays a big part ar d many on 
tne pot ’ decisions are made Thu 
the more people involved, the more 
difficult is control 

Our visual inspection department 
about fifty percent ol the 


remove 

total rings scrapped and until le 
than two years ago it was done with 
yut the aid of written o1 ample 
tandard It wa thi ituation 
vhich led to an investigation by the 


Industrial Engineering Ds partment 
INVESTIGATION OF VISUAL 
DEFECTS TO STANDARDIZE 

INSPECTION 


The investigation wa made oO! 
foundry defects and and ga 
hole for the purpose ol determi 


ng the variation of opinion between 


personnel (superviso1 and engi 
neers) and within an individual. The 
first step was to obtain forty ring 
variou izes of defects and 
lassify them into gro Ip by area 
These rings were ubmitted to seve 
people to be judged as acceptable o1 
defective, and after the rings had 
been in per ted once by each person 


they were submitted for nspection 
a econd time 
Of the forty ring: 
] 
f j 


tour (ten percent) were consistently 


} ] 
in pected oniy 


judged as acce ptable or defective by 


he seven people. This gave us ar 
t f the difference betwee 


people Sixtv-five decision or 


twenty-three percent were reversed 


' : , 
t ol a po ble two hundred and 

eignt T} pro ided an estimate of 

thre yr tense ! idgme! withir 
pa 
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teristics and the percent of visual de- 
report 


Samples are taken from fifty random 


fects is incorporated in thi 

lots of finished product each week 
and a formal report published. It is 
distributed to the Sales and Engi- 
Plant Man- 
Department 
This not 
rd ol 
long pull,” but also 


Departments 
Control 


neering 
ager, Quality 

and Inspection foremen 
only gives us a permanent rec 
quality over the 


improved customer relations 


admittedly one of the 


CONCLUSION 
In conclusion, visual inspection is 
mest difficult 


How- 


kinds of inspection to control 


ever, any step forward, no matter 


how far it misses perfection, is de- 
sirable. Therefore, 
search basis whatever measuring is 
possible in order to establish the 
standard more intelligently; describe 


we do on a re- 


it in writing if possible, and at least 


provide samples against which the 


Air ‘Transportation 
New and Lucrative Uses for SQC* 


DALE L. LOBSINGER 


inspector can frequently check de- 
cisions. This not only reduces errors 
in judgment, but fixes the point fron 
which 
Finally, we don’t expect inspectors 
to be perfect. They are people, and 
their performance will be no more 


judgment must operate 


consistent than the instructions 
which are given them. We try to 
make these instructions consistent 


by providing visual standards 


Finds 


Staff Superintendent—Quality Control, United Air Lines, Incorporated 


i 
HeNewway 


INTRODUCTION 


The accompanying map depicts the 
more than 10,000 route miles of air- 
way joining 75 cities 


served by United Air Lines, Inc. The 


important 


company is one of the nation’s largest 


operators of scheduled air trans- 


portation. Hasty perusal of the map 
probably will suffice to impress one 
with the magnitude of operational 
and service responsibilities attending 
a system of such far-flung and diver- 


To be sure, 


the task is no small one; and, as you 


gent geographic limits 


may surmise, it has its complications 


*Presented at the Fourth Annual Midwe 
Quality Control Conference, St. Louis. Mo 
November 10-11, 1949 
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MEXIC¢., 


In the spring of 1948 this writer, a 
staff member for the Vice President 
of Passenger Service, Mr. D. F. Mag- 
arrell, was asked to concern himself 
with an appraisal of quality control 
techniques and their applicability to 
services which daily affect the thou- 
sands of passengers who are being 
transported over this vast net-work 

It is not to be assumed that this 
was the first time our company had 
become conscious of a need to pro- 
vide our passengers with a 
quality of service. To the contrary, 
United Air Lines prides itself on the 
enviable reputation it holds for serv- 
ice to air travelers. Long ago, when 
operations first began, the company 
was mindful of the importance of 


good 
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“taking care of the customer”; today 
our interest in this responsibility is 
reflected in a department of 1600 
persons whose entire energies are 
toward assurance of efficient 


travel for the 


bent 
and comfortable 
patron 

Like many othe: service groups, 
our Passenger Service Department 
has worked diligently for satisfied 
customer acceptance of our product 

always seeking improved tech- 
niques through which to provide the 
best. Like others, we have also been 
making the most of the job with the 
tools available. As years brought ex- 
pansion and diversification to the 


operation, however, it was sometimes 
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felt that complexities attending 
growth made for service responsibi- 
lities which were almost beyond our 
scope of control. It has been with 
some pleasure, accordingly, that we 
recognize the potentials of quality 
control techniques for first unravel- 
ing and then coordinating some of 
the more heterogeneous asoects of 
our work. Through contrel chart 
methods we are seeing for the first 
time what causes some of our proc- 
esses to behave as they do, ari with 
this added knowledge our task >f 
correcting difficulties has be cor. 
greatly simplified. 

To most readers the application of 
SQC in laboratories, machine <hops, 
and factories is rather a familiar 
story; but not so well known are the 
accounts of what this tool can ac- 
complish in the non-me-hanical 
and non-technical activities cf in- 
dustry. It may be of interest, accord- 
ingly, to learn how we in United Air 
Lines have been able to apply con- 
trol chart techniques to our service 
functions. 

Looking back over our initial 
efforts it is now clear that the con- 
fusion and predicament we faced 
differed but little from that en- 
countered by most people making a 
beginning with QC tools. Our prob- 
lem, we felt sure, was unique in the 
annals of human endeavor. In the 
first place, what was to be the unit of 
measurement for the service projects 
being considered, and how were we 
to get at it? Secondly, if the unit 
were to be found, what assurance 
was there that it would be effec’ vely 
representative of the process being 
studied? These and a myriad othe: 
questions seemed to oppose our 
every move. Gradually, however, 
statistical perspectives began taking 
shape, and almost before it could be 
realized the control charts were do- 
ing things for us. 

In service to air passengers we 
know that, among others, there are 
two particular functions which are 
capable of creating either a happy o1 
a negative response on the part of 
customers, depending upon the skill, 
or lack of it, with which they are 
performed. These have to do with 
inflight meal service and the activity 
of booking passenger space. Let us 
first consider the food service 

FOOD SERVICE 

To air travelers, Mainliner meals 
are justly famous. United Air Lines 
provides approximately three million 
annually through twelve company 
owned and operated kitchens and ten 
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catering units strategically located 
along our routes. To the Dining 
Service Department the quality of 
the meal itself naturally is of para- 
mount importance. In addition, how- 
ever, to affording this quality in the 
food and assuring that the meal will 
be well served, there is the important 
responsibility for guaranteeing that 
the right number of meals—neither 
too many, nor too few—go aboard 
each flight. If there are too many, the 
waste costs us money. If there are 
too few, some passenger may go 
hungry; and, as you may well under- 
stand, a hungry passenger is not a 
happy nor a satisfied customer. 

Working at the problem through 
the years certain idiosyncrasies be- 
came apparent in the behavior pat- 
tern of the traveling public. These 
included such things as failure of 
passengers to show up for flights 
without advice to the carrier, missing 
connections from other carriers, can- 
celling at the last minute, etc. This 
condition generally was causing us 
to place more meals aboard the air- 
planes than the actual number of 
passengers carried. Because, how- 
ever, the condition varied from flight 
to flight, from day to day, from sta- 
tion to station, and from one type of 
equipment to another, the answer for 
correction of our losses was rather 
elusive. With such variables how 
could we eliminate the waste factor 
and at the same time always be sure 
of having a meal aboard for each 
passenger? The challenge specifically 
was that of curtailing a waste of 644 
percent which we were running on 
annual production 

After a start was made the answer 
was rather simple. Through ap- 
propriate application of X and R 
charts we were able to gain a factual 
picture of what had been happening 
Once the facts 
became apparent, it required only 


in our food service 


the exercise of a little ingenuity to 
put into effect new methods of sup- 
plying meals aboard planes. The new 
procedures, based on evidence sup- 
plied by the charts, enabled us to 
reduce waste from 6.5 percent to 8 
percent. At the same time we gained 
an almost absolute guarantee that no 
flight would depart short of food 
Since this meai condition was 
something, the costly aspects of 
which had been known for years, but 
which we had tried unsuccessfully to 
correct many. many times, it Is sug- 
gested that QC treatment provided 
the remedy to an economic ill that 


might not otherwise have been 


handled. Moreover, since there is 
little evidence that the travel be- 
havior of people will change within 
the foreseeable future, it would ap- 
pear that annual savings, as revealed 
above, will continue 

Control charts on the food service 
are being maintained in order that 
we can be alert immediately to any 
seasonal or other form of fluctuation 
which might dictate a change of 
procedure to effect additional sav- 
ings. Thus far, during the twelve 
months of conducting the plan, five 
instances have been detected in 
which passenger boarding patterns 
have so altered as to make changes 
in our figures desirable. The charts 
have become excellent watch dogs! 


PAYLOAD CONTROL 


As the name suggests, this Denver 
Operating Base function is responsi- 
ble for accurate control of passenger 
and cargo space as sold and reported 
to it by our many 
throughout the country. The effi- 
ciency with which this control is ad- 


sales offices 


ministered has a direct bearing on 
the amount of revenue which the 
company can expect. Of equal im- 
portance, though, is the effect this 
office’s performance can have on 
service to our passengers If, for ex- 
ample, a person is listed on one flight 
or date, when he requests another, 
we cannot exactly expect him to send 
us a bouquet of roses for our actions 

especially if the error ultimately 
results in his not having any space 
Unfortunately, in the ' 
transporting about 6,000 passengers a 


course of 


day, errors of this sort can occur, and 
constant effort must be directed to- 
ward their prevention 

Eight to ten thousand reservation 
messages are funneled in and out of 
the Payload Control office each day 
As they come in, posting clerks 
transcribe their contents to maste 
space charts which indicate the ex- 
tent to which each flight is booked 
In operating some 650 flight seg- 
ments per day, it is important to 
know that the work performed by 
these clerks is of the highest accu- 
racy. Our quality control problem, 
accordingly, was to determine the 
how and why, and to what extent 
clerical errors were occurring 

We took as a unit of measurement 
errors revealed when comparing in- 
formation found on the message with 
that which the clerks transcribed to 
the master charts. The process was 
complicated by the fact that some 
sixty employees participated in the 
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action that the action carried 
through three different work sched- 
ules; and that there were varying 
degrees of work peaking from hour 
to hour and from day to day With 
the help of a pn chart 000 message 
were studied each day in subgroups 
of 100 strategically spaced through- 
out the 24 hour period. Using the 
first 25 samples for computation of 
process average and control limits 
we found an error factor of 2.60 er- 
rors per sample. The errors were 
listed on a specially prepared data 
sheet. which effectively categorized 
them for analysis. Through use of 
the chart and data heets, it was 
possible within one month to reduce 
errors in this very important activity 
to 1.11 per ample. At the end of a 
5 month peried the figure had beer 
dropped to .47 

In view of the critical a pect of the 
vork involved, it was most gratifying 
to find that SQC enabled us to re- 
duce errors by 80 percent 

One of the most significant results 
of using quality control in the Pay- 
load Control function has been the 
establishment, in a high production 
clerical activity, of a badly needed 
inspection system which keeps 
management informed of how effi- 
ciently the work being conducted 
It makes it possible to know the ex- 


tent and cost of errors 


RESERVATIONS 
A third 


brought some very worthwhile re- 


application that has 


sults is the one made in connection 
with our Reservation service in 
activity which i imilar in nature to 
the Payload Control work. Whereas 
however, Payload Control is a cen- 
tral and sort of monitoring group, the 
Reservation offices center their work 
around specific geographic localities 
making sale of space and forward- 
ing the records thereof to Payload 
It will be easily understood, accord- 
ingly, that if there i importance in 
minimizing errors in the Payload 
Control group, there is equal and 
possibly greater importance in mak- 
ing the initial booking accurate. That 
is to say, Payload Control could be 
doing and almost faultless job in 
keeping a record of space sold by 
outlying units, but if these same 
units were sending in inaccurate 
sales data, the good work of the Pay - 
load Control office would go for 
naught. It seemed expedient, there- 
fore to do an error-proofing job on 
the field office 

Again use was made of the pn 
charts with sampling in subgroups of 
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100. Again, too, messages containing 
request for space, as well as those 
reporting sale of same, were used as 
the unit of measure. Checks were 
made against the contents of the 
messages and the information tran- 
scribed from them to the reservation 
charts. Each office has complete 
records, plane by plane, of passen- 
gers it books. In addition to the name 
and telephone number of the pas- 
senger, the charts have such infor- 
mation as the number and date of 
the flight desired, the city of destina- 
tion, whether or not the passenger is 
arriving via connecting carrier, con- 
tinuing space if any, etc. These data, 
if not accurately recorded, can be 
the cause of reduced revenue and 
serious customer dissatisfaction 
Our pilot test was conducted in the 
Denver Reservation office. There 
where total message volume runs 
about 1500 daily, it was found at the 
start of the study that there was an 
error factor of 10.65 errors per 
sample of 100 messages. Many of 
these could be classed as purely 
mechanical in nature. There was 
still a large portion, though, that 
could be viewed as very disturbing 
because of the adverse effect they 
produced on service to passengers. 
Once more the data sheet played 
an important part. The form had to 
be so arranged as to clearly portray 
the character and extent of the err- 
ors, the critical time periods in- 
volved, and the names of the workers 
responsible for the major portion of 
the defection. Through use of SQC. 
performance in the Denver office 
showed the rather astounding im- 
provement of 55 percent within 22 


day >. 


CABIN SERVICE 
IRREGULARITIES 


In closing this paper brief refer- 
ence will be made to one other non- 
mechanical process in which control 
charts have been profitably em- 
ployed 

For some time concern had been 
expressed about various irregulari- 
ties that occur in the passenger cabin 
of the airplane. Generally these 
were known to the passenger before 
an employee of the company could 
learn of them; our first knowledge of 
the breakdown usually arrived in the 
form of a stewardess report explain- 
ing the annoyance which had been 
caused the passenger. The irregu- 
larities in question were such things 
as faulty reclining mechanism that 


caused seats to go back when the 
passenger wished to sit upright (or 
not go back when he wanted it in a 
reclining position); ash trays which 
would not pull out when needed; 
window curtains which would not 
close to keep out the light; seat belts 
that failed to work: etc. 

Although a certain amount of in- 
spection had always been given to 
detect these faulty items prior to re- 
lease of planes for service, it seems 
that no usable form of record had 
ever been devised through which it 
could be determined just which of 
these little breakdowns were most 
repetitious and troublesome. One 
day, accordingly, a start was made at 
the New York station with a slightly 
different form of inspection. A c chart 
was used to record the results of ob- 
servations. Our sample unit was the 
combined inspections on any three 
airplanes, and we managed to get one 
sample a day for 20 days. By the 
end of the first ten days it was found 
that irregularities and squawks were 
running an average of 14.1 per plane 
Through systematic classification of 
these on a data sheet, we soon 
learned exactly where the trouble 
lay. Corrective energies were di- 
rected to the factors involved, and 
within the next ten-day period the 
average number of squawks per 
plane had been reduced to 7.0. It 
was just another example of control 
chart treatment giving us a simpler 
and more realistic perspective of a 
process, and with the improved form 
of knowledge, it was easier to find 
correction for troubles 

On the strength of achievements 
in the first test, the plan was ex- 
tended to three other stations where 
similar benefits were experienced 

CONCLUSION 

What can be listed as the most 
significant contribution SQC has 
made to our type of organization? 
It could probably be named as the 
X-ray form of analysis it provides 
through which we are enabled, as 
never before, to gain realistic per- 
spectives and knowledge of just what 
our many detailed processes are 
doing. With such increased under- 
standing it becomes a greatly simpli- 
fied task to select the means of per- 
forming optimum service at the 
minimum of cost. 

For our passengers—who embody 
the most important aspect of our 
business—Quality Control is making 
it possible for us to provide an ever- 
improved product of service 
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A Chart for the Direct Reading of the Average 
Outgoing Quality from the Operating Characteristic 


Curve 


PROFESSOR A. R. BURGESS 


Agricultural and Mechanical College of Texas 


T IS the purpose of this paper to 

present a graphical relationship 
between the operating characteristic 
curve of an attribute sampling plan 
and the average outgoing quality for 
that plan. An operating characteris- 
tic curve is simply a graph that 
shows how the probability of accept- 
ance under the plan varies with the 
fraction defective in the lots pre- 
sented for acceptance. 

The concept of average outgoing 
quality (AOQ) is closely connected 
with that of operating characteristic, 
but involves the additional assump- 
tion that lots rejected by the plan are 
cleaned up by a screening opera- 
tion that is presumed to remove all 
defectives in these lots. The theory 
behind the curves presented in this 
paper requires that all defectives 
found in samples from accepted lots 
and by the screening operation on all 
rejected lots, shall be replaced by 
good pieces. 

In practice, this replacement fea- 
ture is not always enforced, but 
failure to enforce it for moderately 
defective lots makes relatively little 
difference, i.e., the AOQ values given 
by the curves in this paper will be 
closely approximated without re- 
placement of defectives for lots 
whose quality level lies within the 
range commonly encountered in in- 
dustry. In other words, the replace- 
ment of defectives is not too essential 
to AOQ in practice, but the screen- 
ing out of defectives in rejected lots 
is essential for maintenance of the 
average outgoing quality levels asso- 
ciated with a given sampling plan 

Consider the case of a sampling 
plan which calls for a single sampl: 
of 100 pieces, and which allows 2 de- 
fective pieces in the sample for ac- 
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ceptance. From a table or chart of 
the summation of the Poisson expo- 
nential binomial limit, we find that 
if the material presented for inspec- 
tion is .01 defective, then this plan 
has a .92 probability of accepting 
such lots. This means that on the 
average, out of every 100 lots of .01 
defective quality, there will be 92 ac- 
cepted and 8 rejected. If these 8 re- 
jected lots are screened and made 
perfect before being re-submitted for 
inspection, the ultimate result will be 
the acceptance of 92 lots which are 
01 fraction defective, and 8 lots 
which are perfect. The average out- 
going quality is then the weighted 
average of the entire 100 lots, and is 
given by the equation 


(1) AOQ (8) (0) |/100 


| (92) (.01) 
(.92) (.01) 


0092 92% 


If the defective pieces in rejected 
lots are merely removed by screen- 
ing but are not replaced, the denomi- 
nator in (1) is reduced to a slightly 
lower figure. This is so because the 


quantity of material finally passed 


into stock (theoretically) consists of 
the accepted lots plus the percent of 
the rejected lots that contains the 
good pieces, and this latter quantity 
is less than the full, original lot size. 
In this case, equation (1) becomes 


(92) (.01) + (8) (0) 
(92) (.01) (8) (.99) 
0092 92%. 


(2) AOQ 


Calculations like (1) or (2) may be 
repeated as often as we like, using 
various assumed values for the pre- 
sented quality. For the single sampl- 
ing plan we have been considering, 
such calculations give the results 
shown in Table 1, where, for con- 
venience, the average outgoing qual- 
ity has been shown in percent rather 
than fraction defective. The column 
headed “AOQ (1)” is for screening 
inspection with replacement; that 
headed “AOQ (2)” is for screening 
inspection without replacement. We 
emphasize again that the curves on 
the chart accompanying this paper 
are based on the assumption of re- 
placement. However, Table 1 shows 


TABLE 1 


Probability of 


Acceptance 


Incoming Quality 
Fraction Defective 


000 1.000 
005 986 
010 920 
015 809 
020 677 
025 544 
030 423 
040 238 
050 125 


AOQ (1) AOQ (2) 
(In percent) (In percent) 
000 000 
193 493 
920 920 
1.213 1.216 
1.354 1.363 
1.360 1.376 
1.269 1.291 
952 982 
625 653 
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(at least for a particular plan over a 
range of moderately fraction defec- 
tive) that disregarding the require- 
ment of replacement yields AOQ'’s 
that closely approximate those exist- 
ing when replacement is enforced. 

A study of these computed values 
of the average outgoing quality 
shows that they reach a maximum, 
and then the diluting effect of the 
cleaned up material which was re- 
original submission is 
enough to offset the poor quality of 
the accepted lots. This maximum has 
been called the “average outgoing 
quality limit” (AOQL). 


The concept of the average out- 


jected on 


going quality limit is important; it 
means that no matter how defective 
the presented quality may be, the 
average quality of a large number of 
lots getting through the plan will not 
exceed this average outgoing quality 
limit, subject only to our proviso 
about screening the defective pieces 
out of the rejected lots 

The accompanying “Chart for Di- 
rect Reading of the AOQL from the 
Operating Characteristic Curve of a 
Sampling Plan” is presented here as 
a means of obviating the need for 
calculating the AOQ of a sampling 
plan by showing it directly on the 
chart. The method of constructing 
the chart will be evident from a con- 
sideration of the manner in which 
AOQ is computed. It will be noted 
from equation (1) that all we have 
done to determine AOQ is to multi- 
ply together two factors, one being 
the probability of acceptance, the 
other the fraction defective in the 
presented lots. But these two factors 
are simply the ordinate (y) and the 
abscissa (x) of a point on the operat- 
ing characteristic which 
we have done is to 


curve, 
means that all 
multiply y by x 
To get the numerical value of any 
y by x product, it is necessary only 
to superimpose a grid of lines, xy 
and assign convenient 
values to this constant. Furthermore, 
if we choose our scale factors such 
that the unit along the 
x-axis which equals a .01 increase 
in the fraction defective in presented 
material is the same as the unit dis- 
tance along the y-axis which equals 
a .10 increase in the probability of 
acceptance, then our curve xy 
constant becomes a simple rectangu- 
lar hyperbola. In the accompanying 


constant, 


distance 


chart a family of such hyperbolas for 
values of AOQ’s from .2% to 4.0% 
oe 


has been drawn in .2% increments. 


Obviously the increments could have 
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been smaller or the range greater as 
desired. 

To illustrate how this grid is used, 
the operating characteristic for the 
plan in Table 1 has been plotted. If 
we look at the point where this 
curve crosses the .015 fraction defec- 
tive line, for example, we see that the 
12% line of constant AOQ also 
passes through this point. This may 
be compared with the 1.213% of 
Table 1. (AOQ curves are given in 
percent to facilitate reading the 
chart.) We see also that where the 
operating characteristic curve makes 
its closest approach to the 14% AOQ 
line (the point marked A on the 
chart), it is about three-fourths of 
the distance from the 1.2% line to 
the 1.4% line, which, by interpola- 
tion, gives us an AOQ of about 
135%. This is approximately the 
maximum value of the AOQ for this 
plan, i.e., its AOQL. 

One or two comments in connec- 
tion with the use of this chart are 
in order. First, the chart does not 
make any allowance for the slight 


that results from the removal of the 
defective pieces found in the samples 
from accepted lots. This is a minor 
error which depends on the ratio of 
sample size to lot size, and is on the 
conservative side. Secondly, it is not 
necessary that the scale factors be 
chosen on the one-to-one basis used 
here, but this choice does facilitate 
drawing the constant AOQ lines be- 
cause of the relative simplicity of the 
rectangular hyperbola. Finally, the 
chart can of course be used for any 
type of plan: single, double, or 
sequential, so long as the operating 
characteristic is plotted. 

One suggested method for using 
this chart is to make a transparent 
overlay of the hyperbola grid to 
place over the regular chart. An- 
other, is to make up a master blank 
chart which contains the constant 
AOQ lines. The author has had a 
quantity of such charts reproduced 
and will be glad to furnish a reason- 
able number of them without charge 
to anyone interested in using this 
method of determining the AOQ and 
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FRACTION DEFECTIVE 


IN PRESENTED LOTS 


CHART FOR DIRECT READING OF THE A.O.Q.LL. 





FROM THE OPERATING CHARACTERISTIC 





OF A SAMPLING PLAN 
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The Bender Control Limit Caleulator 


TIVHE invention of the Shewhart 

Control Charts can unquestion- 
ably be credited with initiating “sta- 
tistical quality control”. These charts 
require the calculation and plotting 
of “control limits”. From the point of 
view of arithmetic, such calculations 
have been reduced to a bare mini- 
mum by tables of “constants for con- 
trol charts” as published in the é 7 Ns BENDER ; 
ASTM Manuals and elsewhere. CONTROL LIMIT 

Despite these helpful and welcome >> CALCULATOR 

simplifications, it was inevitable that : 
quality control personnel would seek 
ways to reduce the arithmetic still 


pvtbesl Prime, 


further by trying to mechanize it. A ccoeeneiiiiees 
The literature of this field contains - oon ity. ere oe eerste 
Algo indes en mnt beak selected sample wee 
many examples of nomographs, - on the red rim of each of the ether deals More haw 
\ ene te the predetermuned average range end rood 


control lets on wnmer scote of cock of the other deals 


alignment charts, and special tables 
all designed to put the calculations of 
control chart limit lines on pretty 
mudn of a mechanical basis. As re- 


Copyrght 1067 
Arther Gender dy Andean Indians 


The p-chart face (below) shows Index 
set for Sample Size 100 and indicator set 
for Process Average 4%. The Plus or 
Minus Control Limits are 5.9% on 
center line of indicator. 

UCL 9.9%; LCL 0%. 





Variables-Chart face (above) shows 



















; y Calculator indexed for Sample Size 5 on 
all Sample Size scales; indicator set at 
Average Range 7.4. UCL-Range 15.7; 

Control Limits-Averages X + 4,3. 

4 

— cently as July and September of 
— 1949 this journal published contri- 
_ CONTROL LIMIT butions of this rane aimed at 

\ CALCYLATOR ee 7 
\ 4 mechanizing these control limit cal- 

X culations. 

RQTHUR GONETR, 12, ANNEERRONM, comanenn \ The Bender Control Limit Calcu- 
\ \ ei = lator made its advent into the quality 
a fires: control field at the First National 
y = Convention, ASQC, and the Second 
INSTRUCTIONS FOR DETEMmINING | Midwest Quality Control Conference 
PERCENT DEFT TINS 2ORTROL Limits e_/ rm held at Chicago in June of 1947. Here 
‘saaane peste sale 4 iy at last was a device that fully and 


dit ocanad tan enon eails simply mechanized the calculation of 
control limits for individuals, aver- 
ages, ranges, and fraction defective: 
one that eliminated completely the 
necessity for any auxiliary tables o1 
charts. By appropriately setting the 
scales on the outer rims of concen- 
tric circular dials and giving a simple 
flick to a hairline indicator, control 
limit information becomes immedi- 
ately available with a single setting 
of the instrument 
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This Calculator, now familiar to so 
many quality control operators and 
used so widely by them, is pictured 
in the accompanying photographs. It 
is made of durable, varnished Tough- 
check stock; has scales which are 
clearly printed in black and red 
colors; provides a movable, trans- 
parent plastic hairline indicator; and 
has all the directions needed for its 
use plainly and simply stated on it 
It is 7% inches in overall diameter 
and weighs less than 2 ounces. 

In designing the scales for the Cal- 
culator, great care was exercised to 
ecure accuracy in their construc- 
tion. All scale markings on the vari- 
ables-chart face are consistently one 
unit apart; those on the p-chart face 
how half-units on the control limits 
Further- 


more, on the variables-chart face 


and sample-size scales 


once the decimal point location has 
been chosen for average range, its 
position 1s preserved automatically 
wn all other related readings 

Other more elaborate instruments 
for control chart calculations can be 
designed, and some are now coming 
on the market, as would be expected, 
but the Bender Control Limit Cal- 
culator holds the distinction of be- 
ing the first designed exclusively to 


fully mechanize control limit cal- 
culations on both variables and attri- 
bute charts. Its low cost, simplicity, 
ease of operation, durability, and 
practical usefulness are features that 
mark it as a leader and worthy com- 
petitor in its field 

Orders for the Calculator have 
furnished a revealing insight into the 
way industrial interest in quality 
control grows. These sales records 
trace very clearly a pattern that 
shows how the movement spreads 
first through individual companies 
and their branches and then through 
companies in a related field of indus- 
try 

Although designed initially to sim- 
plify calculations, the instrument has 
proved to be of even greater value 
as a teaching aid, particularly tor 
in-plant training programs. The 
complete absence of any formulas or 
technical nomenclature has a strong 
appeal to shop personnel who are 
traditionally wary of any approach 
that appears to involve mathemati- 
cal complications 

The Bender Control Limit Calcu- 
lator is available through its origina- 
tor, Mr. Arthur Bender, Jr. (Indian- 
apolis Section, ASQC), at Anderson, 
Indiana, and is advertised elsewhere 


(p. 86) in this issue. Mr. Bende: 
is Quality Engineer for the Delco- 
Remy Division of General Motors 
Corp. 








With FEDERAL you can select 
THE BEST WAY TO GAGE 


Benefit by our long experience in 
the design of all types of gages 


Federal Mechanical 
Dial Indicators 


Federal Electronic 
Automatic Sorting 
Gages 


Federal Air 
Non-Contact 
High Magnification 
Gages 


Federal Electrical 
Multi-Dimensional 
and Continuous 
Measuring Gages 
with “Electricator” 


See the Federal Exhibit—Booth 
K-39 ASQC Convention 
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A UNIVERSAL 
PRECISION GAGE 
With FINE ADJUSTMENT 


DR. J. N. BERRETTONI | 





























CONSULTANTS ON QUALITY CONTROL 
e 
, 
Eleven Years Experience In 
: 
T FOR , , 
steasianttt ent gine Quality Control Installations 
® Planer and Shaper Gage 4 
®@ Adjusable Paraliel 
‘ ' nt of a nd screw onaee Gas And Applications In Diversified Industries 
: , , ‘ _ monte with Dial indi a- 
ad . 68 me tor 
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eersal Starrett Precision Gage on taen ond. top of tite Offices: 
“Sta Po I tor Ww e for or sides 
New 7 I 
5656 21st Avenue South 314 Superior Avenue 
See the Starrett Exhibit—Booth K-31 Minneapolis 17, Minnesota Cleveland 14, Ohio 
American Society for Quality Control Convention § 
Milwaukee, Wisconsin, June 1-2, 1950 i 
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APPLICATION—CHEMICAL 
INDUSTRY 
DEVELOPING A CALENDER- 


GRAPH 

(The Application of Modern 
Quality Control to the Calender- 
ing Process) 

Anthony Oladko, Production 
Superintendent, Johnson & 
Johnson, New Brunswick, N. J. 
(The Rubber Age, v. 65, n. 6, 
Sept. 1949) 

This article presents a descrip- 
tion of the problems of control 
of a calendering process, and 
particularly the use of the X and 
R chart as a solution to some of 
these problems. Process capa- 
bility, through quality control 
analysis, becomes a known fac- 
tor for inspection, engineering, 
and laboratory personnel to 
work from, rather than an un- 
known factor. 


AN EMPIRICAL TREATMENT 


OF VISCOSITY DATA AND 
ITS APPLICATION TO QUAL- 
ITY CONTROL IN THE GLASS 
INDUSTRY, James P. Poole, 
Pennsylvania State College 
(The Glass Industry, v. 30, n. 1, 
Jan, 1949) 

Correlation is used to estab- 
lish a control for glass making. 
A function of viscosity and temp- 
erature is used to control the 
glass composition. 


APPLICATION—ELECTRICAL 
INDUSTRY 
SIMPLIFYING QUALITY CON- 


TROL, F. H. Wells, Director of 
Research, Aircraft-Marine 
Products Inc. 

(Electrical Manufacturing, v. 43, 
n. 4, April 1949) 

Probability paper is used to 
analyze collected data for proc- 
ess and design characteristics 
This use of probability paper, 
and the analysis of the data 
therefrom, may be made with- 
out special knowledge or train- 
ing in statistics. The application 
illustrated is to the pull-out 
strength of insulated pin termi- 
nals of two different lots 
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On matters concerning the 
Bibliography Department, send 
correspondence, suggestions, 
and contributions to: Mr. Jo- 
seph Movshin, 9220 Old Bon- 
homme Road, St. Louis 24, Mo 








APPLICATION—FOOD 
INDUSTRY 
LET STATISTICAL QUALITY 


CONTROL CUT YOUR COST, 
Frank Kenney, Quality Control 
Laboratory, White Rock Corp., 
Brooklyn, N. Y. 

(Food Industry, v. 21, n. 11, Nov. 
1949) 

Quality control is introduced 
as a technique to avoid guess 
work in the production of bot- 
tled beverages. Cost savings in 
production, as well as an aid to 
research and other industrial 
functions are presented as bene- 
fits from the use of quality con- 
trol. 


APPLICATION— 
METALLURGICAL INDUSTRY 
PRODUCTION CLINIC FOR 


FINISHING DIE CASTINGS, 
Report of an address by Dr. 
Russel E. Harr, Western Electric 
Corp. 
(Die Casting, v. 7, n. 12, Dec 
1949) 

The X-R chart is used in an 
unusual way to regulate the 
thickness of plating as measured 
by a magnetic flux method. Me- 
dian and minimum values are 
used on the chart. Warning is 
given of the danger of a series 
of non-random samples, such as 


tre nds et 


APPLICATION— 
MISCELLANEOUS 
EXACT QUALITY CONTROL 


Waldo W. Higgins, Chief Engi- 
neer, A. O. Smith Corporation 
(Ceramic Industry, v. 52, n. 5 
May, 1949) 
The use of a demerit systen 
inspection and quality con- 
trol of water heaters is discussed 


by Mr. Higgins. The ratings are 


plotted on a regular X chart, and 


this chart average becomes a 
measure of an outgoing quality 
level. This approach considers 
not only the number of defects 
found, but the seriousness of 
each, in evaluating product 
quality. 


BENEFITS FROM QUALITY 


CONTROL, S. Collier, Director 
of Quality Control, Johns-Man- 
ville Corporation, N. Y. 
(Purchasing, v. 26, n. 1, Jan., 
1949) 

Quality control has value and 
application to the field of the 
purchasing agent. Some of the 
general benefits and use of qual- 
ity control to the purchasing 
agent are briefly presented. 


STATISTICAL METHODS DOU- 


BLE QUALITY CONTROL EF- 
FICIENCY, S. E. Peters, Chief 
Inspector, The Dumore Co., Ra- 
cine, Wis. 

(Factory Management & Main- 
tenance, v. 107, n. 3, March, 
1949) 

An account of improvement in 
quality and saving in costs fol- 
lowing the introduction of sta- 
tistical methods at the Dumore 
Co. Illustrated with control 
charts and frequency distribu- 
tion charts 


ENGINEERING & EXPERIMENTS 
THE STATISTICAL PART IN 


WELDING INVESTIGATION 
3. B. Day, U.S. Naval Enginee: 

ing Experiment Station, An 

napolis, Md 

(Welding Journal, v. 28, n. 10, 
October, 1949) 

Variability and uncertainty 
are always present in the design 
of welding investigations as well 
as in all experimental work. The 
use of statistical techniques to 
help control and measure the ef 
fects of this variation and uncer- 
tainty is discussed in this article 
The design and evaluation of a 
typical welding investigation 


presented. 
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THE USE OF 


STATISTICAL 


STATISTICAL 
METHODS IN DETERMINING 
PRODUCT SPECIFICATION, 
Charles A. Bicking 

(Tappi, v. 32, n. 9, September 
1949) 

Various quality control meth- 
ods (control chart etc.) may be 
used to set specifications that are 
“natural” for the process. An 
example of such a specification 
is given. Provision for the re- 
view of specifications is made 
ANALYSIS OF 
EXPERIMENTAL DATA, E 
Rossow 
(Aircraft Engineering, v. 21, n 
250, December, 1949) 

Mr. Rossow discusses in a very 
technical manner some of the 
problems and fallacies involved 
in the analysis of non-normal 
distributions by plotting the 
ogive or summation curve on 
probability paper. The problem 
of analysis of mixed distribu- 
tions is also considered in this 


paper 


THE STATISTICAL ANALYSIS 


OF EXPERIMENTAL DATA 
B. Saravanos, A.F.R. Ae. S 
(Aircraft Engineering, v. 21, n 
241, March, 1949) 

This is a highly technical ar- 
ticle on a graphical method of 
investigating non-normal fre- 
quency distributions. Summa- 
tion frequency curves for vari- 
ous distributions are plotted on 
probability paper and analyzed 
mathematically to determine the 
nature of the universe on the 


TROUBLE 


tion of the “scientific method” 
to industrial management is dis- 
cussed. Statistical Quality Con- 
trol as the scientific method in 
quality control is presented as 
a most useful management tool. 
The “selling” of quality control 
is also discussed. While the ac- 
tual use of statistics is not 
shown, some few general type 
applications and results to be 
expected are noted. 


MISCELLANEOUS 
STATISTICAL 


METHODS & 
QUALITY CONTROL, L. C. 
Young, MIT 

(Mechanical Engineering, v. 71, 
n. 11, November 11, 1949) 

A review of the books “Statis- 
tical Methods in Research” by 
Palmer O. Johnson, and “Qual- 
ity Control in Industry” by John 
C. Rutheford. 

The author presents a general 
outline, with comments, of the 
material contained in the two 
texts reviewed. 


NEEDED—SPECIFIC SPECIFI- 


CATION, Earle Buckingham, 


MIT 

SHOOTING WITH 
QUALITY CONTROL, E. E. 
Schiesel, Stevens Institute of 
Technology 


HOW TO BOOST QUALITY, Dr. 


J. M. Juran, Department of Ad- 
ministrative Engineering, New 
York University 
(Machine Design, v. 21. n. 12. 
December, 1949) 

The December 1949 Machine 








Use SHEFFIELD 


for CLOSEST Quality Control 


e Column and Dial Precision- 
aires 
Internal and External di- 
mensions 
Single and multiple di- 
mensions 
e Contact type air gaging spin- 
dles for rough or interrupted 
bores 
e Visual Comparators 
External dimensions 
Toolroom gage control 


e Dial Indicator Gages 


W rite for catalogs 


or ask for Representative 


The SHEFFIELD CORPORATION 





Dayton 1, Ohio, U.S.A. 














BOOTH J-21 
ENGINEERS 











SPECIALTIES 
DIVISION 


Eastman 


basis of limited data 
; , Design has a series of abstracts 


of various papers presented at 
MANAGEMENT & PERSONNEL 
GETTING EMPLOYEE COOP- 
ERATION FOR QUALITY 
PRODUCTION, From “Stimu- 
lating Employees’ 
Quality Production”, The Dar- 
nell Corp Chicago 
(Management Review, v. 38, n 
11, November, 1949) 


Management must 


various meetings. Among these 
are abstracts of the above three 
papers which were presented at Will 
the Third Annual Convention of 
the ASQC 





display the 


Kodak Contour Projector, ESD 


Interest in 


Ra eg Sa 


THEORY & APPLICATION — Chart-Gages, Staging Fixtures 


GENERAL 

QUALITY GUARANTEED. Louis 
N Sarbach 

the necessary steps to obtain (Forbes Magazine of Business, 

interest in quality v. 63, n. 4, February 15, 1949) 
Several approaches A very non-technical review 

of the use and methods of Sta- 


and \ccessories for use On all 


institute Optical Comparators and Con- 


tour Projectors. 


ENGINEERS 


employee 
production 
to the problem of creating qual- 











ity minded employees are men- tistical Quality Control. Worth 
tioned while Savings in various com- 

APPLICATION OF STATISTICS panies are noted SPECIALTIES 
TO THE SCIENCE OF MAN- HOW QUALITY CONTROL DIVISION i 
AGEMENT, Dr. J. M. Juran TECHNIQUES INFLUENCE : 

New York University DESIGN, SPECIFICATIONS. 980 Ellicott Street 
(Mechanical Engineering, v. 71 PURCHASING, AND INSPEC- 
n. 4, April, 1949) TION OF PARTS Buffolo 9, New York 
The need and general applica- From a paper presented at { 

h 
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Hunter Spring Co., Lansdale. 
Pa., Sept. 1949 
(Steel, v. 124, n. 2, January 10, 
1949) 

Short summary of the use of 
quality control as an aid to in- 
spection and design engineering 

THE GOLD MINE IN QUALITY 
CONTROL, C. W. Kennedy, 
Chairman, Publicity Committee, 
ASQC 
(Purchasing, v. 26, n. 6. June. 
1949) 

Quality control is presented as 
a cost saving, production in- 
creasing, and quality improving 
tool for modern industry. 

SETTING UP A STATISTICAL 
QUALITY CONTROL PRO- 
GRAM, Lester F. Spencer, 
Landers Frary & Clark 
(Tool Design, v. 23, n. 3, Sep- 

1949) 


frequency 


tember, 
Covers 

tions, X & R charts, sampling 

plans, applications to purchasing 


distribu- 


and receiving inspection as well 
as production process. A num- 
ber of charts are shown and a 
short list of references given 
QUALITY CONTROL OF LIM- 
ITED PRODUCTION, C. D. 
Wright, Chief Engineer, Relia- 
ble Toy Co., Ltd. 
(The Tool Engineer, v. 
n. 6, December, 1949) 
Part 3 of a Panel Discussior 
on Limited Production. A gen- 
eral review of the factors influ- 


XXIII, 


encing cost of quality and 


affecting product quality 





JOHNSON SCREW THREAD 
ANALYZER 
Model: BG-CN 
Johnson Gage Company 
Bloomfield, Conn. 
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Does Your Plastics Molder 
use 


“THERMOLATOR 
CONTROL” 


Thermolator Control 
of his mold temperature 
will eliminate or sub- 


stantially reduce— 


SINK MARKS 
BUBBLES BLISTERS 
PROMINENT WELDS 
CRAZING WARPAGE 
POOR SURFACE FINISH 
STRAINS SILVER STREAKS 
DIMENSIONAL INSTABILITY 


Your Inquiries Invited 


INDUSTRIAL MANUFACTURING CORP. 


GEORGIA STREET © INDIANAPOLIS 4, INDIANA 


37 &. 


Richardson Agencies Limited 
454 King Street West 
Toronto 1, Canada 


F. W. Jennison 
Room 603, 570 7th Ave 
New York 13, N. Y 


REPRESENTATIVES 














LARRY HAMMOND CO.—-Wisconsin Representative of 
SIZE CONTROL CO.—Chicago, Il 
Reversible Gages 
Centerless Lapping Machine 
Division of American Gage & Machine Ce 
B. C. AMES CO.—Waltham, Mass 
Dial Indicators Sper ial Gages 
HERMAN STONE CO.—Dayton,Ohio 
Precision Granite Surface Plat 
Rac in¢ Wis 
Drill Press, Bench & Jawset Vise 
Detroit, Mich 
Drill Jigs, Clamps & Fixture 
Booth # K-12 


Special Gages 


HARTMANN MFG. CO 


SIEWEK TOOL CO 
Detail - 
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BASIC QUALITY CONTROL 
COURSE 


University of Colorado 
Boulder, Colorado, August 14-25 


A ten-day intensive training 
course in Quality Control by Statis- 
tical Methods will be offered by the 
College of Engineering (including 
the Departments of Applied Mathe- 
matics and Mechanical Engineering) 
at the University of Colorado, Bould- 
er, Colorado, August 14-15, 1950 
Staff for this course will include Dr 
Lloyd Knowler of the State Univer- 
sity of lowa, Dr. Mason Westcott of 
Northwestern University and Pro- 
fessor John Henry of the University 
of Illinois, as well as additional fac- 
ulty members from the Colorado 
area and representatives from in- 
dustry 

Instruction will follow, in general, 
the pattern laid down in previous 
courses of this type. Basic control 
charts and sampling techniques will 
be emphasized along with brief de- 
scriptions of other statistical techni- 
ques useful to industry and business 
Some knowledge of algebra and sta- 
tistics will be useful but not essen- 
tial. The course will be intensive, 
mathematically non-technical, and 
practical 

Tuition will be $100.00 per person 
for the ten-day period and later fol- 
low-up, and will include all books 
and supplies. Accommodations will 
be available in modern University 
housing facilities for rates from $23- 
$32 per week, including meals, or 
rooms and cabins may be obtained in 
hotels and tourist camps off the 
campus at considerably higher rates 


Further 


inquiries and applications 


for enrollment should be addressed 
to Professor A. R. Deschere, Depart- 


ment of Mechanical Engineering, 
University of Colorado, Boulder, 
Colorado. 


MICHIGAN QUALITY 
CONTROL COURSE 

The University of Michigan will 
offer a ten-day course in Statistical 
Quality Control August 21-31, in- 
clusive on the campus in Ann Arbor. 
This will be a repetition of the suc- 
cessful introductory course given in 
August in 1948 and 1949. It will be 
intensive, mathematically non-tech- 
nical, and practical. 

Professor C. C. Craig will be in 
charge, and the staff will include 
Professors I. W. Burr of Purdue Uni- 
versity and E. G. Olds of Carnegie 
Institute of Technology and Mr. E. 
C. Yehle of the University of Mich- 
igan. The registration fee of $100 
per person includes a textbook and 
a syllabus of the course. 

For further information write to 
Professor C. C. Craig, 106 Rackham 
Building, University of Michigan, 
Ann Arbor, Michigan 


ADVANCED COURSE IN STA- 
TISTICAL QUALITY CONTROL 
— PURDUE UNIVERSITY 

An eight-day advanced course in 
statistical quality control will be of- 
fered by Purdue University Sept. 
8-16 inclusive. This course is in- 
tended to meet the needs for addi- 
tional training of men and women 
who have had some previous in- 
struction or practical experience in 
the subject. 

Topics to be offered are: review 


and background of control charts, 
significance of differences, principles 
of acceptance sampling, sequential 
analysis, both attributes and meas- 
urements, linear and multiple cor- 
relation, analysis of variance, toler- 
ances of fitting parts, chi-square, and 
use of calculating machines. 

Prerequisites are a first course o: 
its equivalent. The emphasis will be 
on applications, and all techniques 
will be explained as simply as pos- 
sible. 

Tuition is $100. For additional in- 
formation, write to Professor Irving 
W. Burr, Department of Mathematics, 
Purdue University, Lafayette, Ind- 
diana. 


DIALIZER 


Low cost and adaptability is 
claimed by the manufacturer for a 
device to convert ordinary AGD 
snap gages to dial instruments. This 
device, called the Dializer, is inserted 
in place of two gaging pins of Ameri- 
can Gage Design adjustable limit 
snap gages. Thus a limit gage can be 
changed to a dial gage giving quan- 
titative readings at a cost stated by 
the manufacturer to be far below 
that of a new dial snap gage 

After the Dializer is installed it is 
easily adjusted by means of a knurled 
nut. It may be clamped in final po- 
sition by the same locking mechan- 
ism used originally for one of the 
gaging pins. After conversion, the 
gage will have the same range of ad- 
justment as it did before. 

At present the Dializer is available 
from the manufacturer, Standard 
Gage Company, Inc., Poughkeepsie, 


ie Oe 





Arthur Bender, Jr. 





Do Formulas Confuse You? 


Would you like to avoid tedious arithmetic? 
Do you need help in getting control limit calculations across to SQC trainees? 


USE 


THE BENDER CONTROL LIMIT CALCULATOR 


$2.60 Postpaid 


ONE setting gives control limits for Ranges, Averages, Individuals — INCLUDING automatic 


location of the decimal point 


ONE setting solves the troublesome calculation on p-chart control limits 


BENDER CALCULATOR COMPANY Martha M. Bender 


Box 361-A Edgewood, Anderson, Indiana 
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Correspondence and sugges- 
tions concerning book reviews 
should be sent to: 
Professor A. C. Cohen, Jr. 
Department of Mathematics 
University of Georgia 


Athens, Ga. 











THE SCIENCE OF CHANCE: 
FROM PROBABILITY TO 
STATISTICS 


H.C. Levinson. Rinehart & Co., New 
York, 1950. 348 vii pp. Paper. 
$2.00. Review by Paul Peach, Asso- 
ciate Professor, Department of Ex- 
perimental Statistics, North Carolina 
State College, Raleigh, N. C. 

This book is a revision of the au- 
thor’s earlier work “Your Chance to 
Win” and is in fact the same book, 
with some new material added to 
bring in, for example, illustrations 
from World War II. I have often 
recommended the older work as col- 
lateral reading for students in sta- 
tistics, and am very happy that it is 
once more available. 

The book is divided into two parts, 
called “Chance” and “Statistics.” 
The first part, just over half the 
book, is a popular exposition of prob- 
ability. It does not present proofs of 
theorems, but instead introduces 
many of the basic concepts by show- 
ing their applications to games of 
chance, stock market speculation, 
and the like, with some comments on 
the relation of chance to superstition. 
The discussion of draw poker is the 
best I have ever seen, and inci- 
dentally corrects some errors of other 
publications. System play in roulette 
is described with enough detail so 
that any bright reader should be 
able to invent his own systems. There 
is also a perfectly correct explana- 
tion of why all these systems are sure 
to produce, in the long run, a profit 
for the bank; somehow I feel that 
the argument is a little unconvinc- 
ing, and would leave me still doubt- 
ful if I were a system player. The 
first part of the book concludes with 
a section on lotteries, craps, and 
bridge. 

All this is presented in an easy 
humorous style which I consider 
the best kind of expository writing. 
I'm sure there will be many stu- 
dents who, once started on page l, 
will be unable to lay the book down 
until they reach page 198. where the 
first part ends. I have really only 
one adverse criticism. Dr. Levinson 
says (with other authorities) that 
the probability of an event depends 
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upon the amount of our information. 
and changes when our information 
increases. In recent years a some- 
what different point of view has 
gained favor: that the probability of 
an event is as definite a quantity 
as the length of a board, and that 
increasing information does not alter 
that quantity at all, though of course 
it may affect our measurement or 
estimate of its magnitude. I prefer 
this point of view. 

Levinson’s subjective view of prob- 
ability has very little effect on the 
first half of his book, but makes quite 
a difference in the second, on “Sta- 
tistics”. An objective approach to 
probability leads naturally to the 
distinction between “parameter” 
(the unknown true value which we 
seek to measure) and “statistic” (the 
number to which our process of 
measurement or estimation leads). 
This distinction is quite essential to 
modern statistical thinking, but it 
plays at most a minor part in Levin- 
son’s discussion of statistics, and 
enters mainly by inference only. To 
my mind the section on “Statistics” 
is inferior to the one on “Chance”; 
the examples are not especially stim- 
ulating, and the development ignores 
most of the exciting advances made 
in applied statistics since, say, 1924. 
Some recent books are mentioned by 
title. 

I quote from page 218: “Statistics 
are tables of past facts . .. The 
science of statistics thus consists of 
three indispensable parts: collecting 
the data, arranging them in the form 
of statistical tables, and, finally, 
utilizing and interpreting these 
tables.” As a statistician, | protest 
It seems to me we might as well de- 
fine literature by saying “The pro- 
duction of a literary work proceeds 
in three steps. First, we must learn 
the letters of the alphabet. Second, 
we must master the art of assembling 
the letters into words, words into 
sentences, and sentences into para- 
graphs. Finally, we must prepare 
a collection of paragraphs which 
taken as a whole shall have artistic 
merit.” Dr. Levinson’s definition 
places the clerical details of enumer- 
ation and tabulation on the same 
footing as the difficult problem of 
uncertain inference, and neglects, it 
seems to me, the most dramatic and 


inspiring advances of statistics, which 
ought to be his main exhibit. 

His use of statistical terminology 
will give some students trouble. 
Thus, when he says “significant” he 
doesn’t at all mean what is meant 
by the modern writers he mentions 
R. A. Fisher, Wilks, Hoel, Cramer 
et al. He devotes right much space 
to “probable error’, a quantity 
which I (among others) would like 
to see decently interred. On the 
other hand, the worst we can Say 
here is that Levinson uses, for the 
expression of some of his ideas, a 
somewhat obsolescent vocabulary. 
The ideas themselves are sound 
enough. For instance, on page 258 
we find what looks like a statement 
that it is a waste of time to calcu- 
late an average unless the measure- 
ments show “small dispersion”. 
Naturally, Levinson does not mean 
that we should calculate averages 
only when the variance is quite 
small; he means that an average has 
no clear interpretation unless it is 
based on a sample from a statisti- 
cally homogeneous population. The 
idea is certainly valid, and deserves 
all the emphasis we can give it. 

This may all sound like a roast of 
the section on “Statistics” but I don't 
mean it that way, and I should be 
sorry to conclude this review on a 
sour note. The sections on applica- 
tions of statistics to advertising and 
business are interesting and valu- 
able. The pleasant, readable style 
and the obvious common sense which 
permeates the book more than offset 
what I regard as defects of treatment. 
I am sorry for the paper binding; 
the book deserves hard covers. Its 
informality assures that some stu- 
dents will actually read it, a mark 
of esteem not commonly accorded to 
text books. 

Of course, “The Science of Chance” 
does not pretend to be a text book 
and cannot take the place of one. I 
still regard it as excellent supple- 
mentary material. I shall caution 
my own students against Dr. Levin- 
son’s occasional paleologisms, and 
tell them to read the book with the 
expectation of both enjoyment and 
profit. If you are a teacher of statis- 
tics, my advice is “Go thou and do 
likewise.” 
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AMERICAN SOCIETY NEWS 


HAROLD F. DODGE TO BE 
AWARDED THE SHEWHART 
MEDAL 
The Shewhart Medal Committee 
has announced that Mr. Harold F’ 
Dodge of the Bell Telephone Labo- 
York City, has been 
unanimously selected as the Shew- 
hart Medallist for 1949. The cere- 
mony of medal presentation and Mr 
Dodge's address will be the high- 
lights of the Society's Annual Din- 
ner Meeting at Milwaukee on June 1 
Mr. Dodge is a Fellow of the So- 
ciety, a member of the Society's Edi- 
torial Board, and Chairman of the 
ASQC Standards Committee. Prior 
to his joining the Western Electric 
Company in 1917, Mr. Dodge was an 
instructor at Massachusetts Institute 
of Technology. From 1925 to date, 
he has served as Quality Results En- 
gineer of the Bell Telephone Labo- 
During the recent war, Mr. 


ratories, New 


ratories 
Dodge served with 
Consultant to the Secretary of War 
on Quality Control and Sampling 
Procedures 

Mr. Philip L. Alger of 
Electric Company, Schenectady, is 
Chairman of the Shewhart Medal 
Committee and will take part in the 


Milwaukee ceremonies 


SHEWHART MEDAL COMMITTEE 

Professor Irwin S. Hoffer of Tem- 
ple University, Philadelphia, has re- 
quested that the Society accept his 
resignation as a of the 
Shewhart Medal Committee, due to 
considerations of health following 
illness The Executive 


distinction as 


General 


member 


his recent 
Committee has reluctantly accepted 
his resignation and has voted its 
thanks to Professor Hoffer for his 
work on the Committee since its for- 
mation. The President has sent to 
Professor Hoffer the best wishes of 
the Society for his continued recov- 
ery 

Mr. J. F. Verigan, National Direc- 
tor of the Ohio Section, has been 
appointed to serve the balance of 
Professor Hoffer’s term to June 30 
1951 


1949 BRUMBAUGH AWARD 

Mr. Halsey H. Kent, Chairman of 
the Brumbaugh Award Committee. 
has announced that the first winner 
of the Brumbaugh Award will be M: 
Leonard A. Seder of the Gillette 
Safety Razor Company in Boston 
Mr. Seder’s article on “The Tech- 
nique of Experimenting in the Fac- 
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tory” was published in the March 
1948 issue of Industrial Quality Con- 
trol; this paper was judged by the 
Brumbaugh Award Committee to 
have made “the greatest contribu- 
tion to the development of industrial 
applications of quality control” 
among all papers published in the 
first five volumes of the magazine. 

The first Brumbaugh Award of $50 
will be given to Mr. Seder at the An- 
nual Dinner Meeting of the Society 
in Milwaukee on June 1. 


MIDWEST SECTIONS MAKE 

SUSTAINING CONTRIBUTION 

The Midwest Sections have pre- 
sented the Society with a Sustaining 
Contribution of $500 from the pro- 
ceeds of the Fourth Midwest Quality 
Control Conference held in St. Louis 
on November 10 and 11, 1949. This 
generous contribution supplements 
similar gifts from the preceding Mid- 
west conferences and brings to a 
total of $2500 the amount of such 
gifts 

In making this contribution, the 
Midwest Sections also sent their 
“best wishes for the continued suc- 
cess of the American Society”. 

The Executive Committee has ex- 
pressed its appreciation for this fur- 
ther generous support of the Society 


and its program 


EXECUTIVE COMMITTEE 
MEETS 

The Executive Committee of the 
Society held a highly successful two- 
day meeting on Saturday and Sun- 
day, February 18 and 19, at the 
Johns-Manville offices in New York 
City. All but one of the twelve mem- 
bers of the Executive Committee 
was present 

The Executive Secretary presented 
a report on Society membership as 
of February 9, showing a total mem- 
bership of 2793 of whom 72 were Fel- 
lows, 1069 were Senior Members, 
and 1638 were Members. In addition 
to these, 153 memberships 
were received up to meeting time 
bringing total Society membership 
as of February 18 to 2946. The Ex- 
pointed out that 


more 


ecutive Secretary 
938 new members have joined the 
Society this year but that 784 mem- 
bers last year have failed to renew 
their memberships 

The Treasurer presented a report 
showing Society funds on hand in 
the current account amounting to 
$10,781.87 as of February 1, 1950. In- 


come received during the first seven 
months of the current year totalled 
$18,700.25 and disbursements during 
the same period amounted to $10.- 
382.88. The budget for current year 
operations was reviewed in the light 
of operating figures. 

Dr. Mason E. Wescott, Chairman 
of the Editorial Board, announced 
that arrangements have been mad 
with Cuneo Press in Milwaukee to 
publish the 32-page March issue. Dr 
Wescott also reported that all pre- 
vious business arrangements for 
publication of the magazine have 
been terminated. Plans are under 
way for putting into effect the rec- 
ommendations of Vice President 
Weaver's committee which are de- 
signed to lighten the load of work 
on the Editorial Chairman and to 
strengthen the work of the Board 

Mr. Raymond S. Saddoris, Gen- 
eral Chairman of the Milwaukee 
Convention, reported on plans for 
the Convention and for making the 
May issue of Industrial Quality Con- 
trol the Convention number. M1: 
Saddoris and Mr. F. J. Halton out- 
lined plans for securing special ad- 
vertising for this issue and requested 
and received support of the Board 
of Directors in carrying through this 
program. 

The Executive Committee decided 
that its next meeting will be held on 
Wednesday afternoon, May 31, in 
Milwaukee. The Annual Corporate 
Meeting of the Society will be held 
at 4:30 p.m. on Thursday, June 1, in 
Milwaukee. On Saturday, June 3 
the Board of Directors will meet 

Each Regional Director reported 
on Society activities in his region and 
on the desires of his region regard- 
ing operating procedures, member- 
ship renewals, membership inquiries 
and membership cards. On the basis 
of these reports, a plan was adopted 
for simplifying the membership work 
of the national office. 

The Executive Committee desig- 
nated Messrs. Collier and Shainin to 
work together in preparation of the 
1950-51 dues billing form and billing 
procedures. 

The Executive Cou:mittee desig- 
Bates and Halton to 
work on the revised membership in- 


nated Messrs 


formation folder and to have final 
recommendations ready before Au- 
gust 1. 

It was decided to 
cial committee composed of Messrs 


form a spe- 
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PR ge eter - 





Charles J. Hudson (Chairman), 
Robert S. Inglis, Leonard A. Seder, 
Dorian Shainin, George W. McDer- 
mott, and Simon Collier to: 

(a) Draft a set of procedures for 
efficient handling of Sub-Sec- 
tions of Society Sections, and 

(b) Prepare a model constitution 
that may be used as a guide 
by Sections in preparing their 
constitutions. 

Vice President Weaver reported 
on plans for the 1951 Convention in 
Cleveland and that Dr. Martin A. 
Brumbaugh will serve as program 
chairman of the convention 

As a result of recent requests by 
individual Sections for transfer from 
one Region of the Society to another 
Region, a special committee was ap- 
pointed consisting of the Vice Presi- 
dent and all Regional Directors to 
consider present geographical divi- 
sions of the Sections and to recom- 
mend to the Executive Committee 
any desirable changes. 

The Executive Committee devoted 
considerable discussion to the mat- 
ter of dues structure, date of annual 
meeting, balloting at annual meeting, 
and procedures for constitutional 
amendments. As a result of this dis- 
cussion, decision was made to sub- 
mit several amendments to vote of 
the membership at the coming an- 
nual meeting in Milwaukee 

Numerous other matters were giv- 
en detailed consideration at the 
meeting and action taken in connec- 
tion with a number of them is re- 
ported elsewhere in this issue of the 


magazine. 


SOCIETY MEMBERSHIP BADGES 

At its last meeting, the Executive 
Committee adopted Society mem- 
bership badges for each grade of 
membership. These badges follow 
the contour and design of the official 
insignia, with a half-inch diamete 
and a blue center field; they are 
available as follows: 


Grade of Membership Badge Cost 
Member 

Sterling Silver $1.75 
Senior Member 

10K Gold 3.75 


Fellow 
10K Gold with Sapphire 4.75 
Honorary Member 
10K Gold with Diamond 
All of the above prices include Federa 
Excise Taxes 
The badges are to be manufac- 
tured by the L. G. Balfour Company 
and may be ordered by Section Sec- 
retaries from the office of the Ex- 
Secretary A ipply 
badges for each membership grad 


ecutive 
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will be availa ie at the Society booth 
at the Milwaukee Convention 
CHARLES J. HUDSON BECOMES 
ASSISTANT EXECUTIVE 
SECRETARY 

Mr. Charles J. Hudson of the Nor- 
ton Company, Worchester, Massa- 
chusetts, has accepted appointment 
as Assistant Executive Secretary of 
the Society. Mr. Hudson was a mem- 
ber of ASQC’s first Executive Com- 
mitte, serving as New England Re- 
gional Director; he is also Chairman 
of the Committee on Professional 
Ethics and Qualifications 

Mr. Hudson will assist the Execu- 
tive Secretary, primarily on special 
assignments, so as to assume part of 
the load now carried by the Execu- 
tive Secretary 

SOCIETY TRAINING MANUAL 

At its meeting in New York on 
February 18-19, the Executive Com- 
mittee unanimously accepted the 
proposal of the Midwest Sections 
that their Training Manual be turned 
over to the American Society and 
developed as a national training pub- 
lication. This transfer has now been 
made and copies of the present 
Training Manual are available from 
Mr. A. L. Davis, national Treasurer, 
at the following prices 
$.50 each 

10 each 


25 each 


1 to 25 copies 
26 to 50 copies 
91 copies and up 

President Wareham has asked Pro- 
fessors Niles Barnard and John A 
Henry to assume responsibility for 
review of the present training man- 
ual with a view to improving and 
modifying it as may be desirable 
When this work has been compl ted 
a revised training manual will be 
published by the Society 

A letter of appreciation has been 
sent to the Midwest Sections and 
also to Professors Barnard and Hen- 
ry who developed the present train- 
ing manual 

ASSISTANCE TO PROGRAM 

COMMITTEES 

Mr. John G. Rutherford, Chair- 
man of the Program and Speake: 
Committee, has announced that his 
committee has prepared a listing of 
quality control speakers segregated 
by the Region of the Society in which 
tne speaket lives This report 


iilable to all Section program com- 


mittees for 1S¢ n preparing tne 
1950-51 programs 
Copi tne eport m me ‘ 
ed direct from Mr. John G 
Ruthe ( the Glenn L. Marti: 
Company, in Baltimore, M: ind 
M: Paul A Robert of IBM 
Vice-Chairman of this Committes 


CONSULTING SERVICES 


Responsibility ot the American Society tor 


Quality Control, Inc., for Consulting Services 
udvertising is limited to certification that ad 
Vertiser hold the \ rade ot member! hip in the 
Society stated in their advertisement Qual 
hcation requirements tor t everal grade 
ot membershiy ire set torth in the Constitu 


tion of the Societ 
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POSITION WANTED 


QUALITY CONTROL ENGINEER 
desires responsible position. 5 years 
experience in installing sampling 
plans and placing controls on manu- 
facturing and assembly processes in 
mechanical and chemical industry 
B.S. in Engineering. Age 30, Family 
10 years in diversified engineering 
lines. Able to deal with management 
and labor in quality correlation of 
production, engineering, inspection 
and sales. Senior Member of ASQC 
Reply to 6F1, American Society for 
Quality Control, 22 East 40th St 
New York 16, N. Y 


MECHANICAL ENGINEER 27 
BSME 1948; 18 months pattern shop 
foundry, welding, and machine shop 
practice; 9 months tool engineering 
10 months quality control engineer 
Member ASQC 
production or management fields. 
Reply to 6F2, ASQC, 22 E. 40th Str., 
New York 16, N. Y 


Desires position in 


QUALITY CONTROL ENGINEER 
desires position ovganizing and su- 
pervising quality control installation 
Experienced in organizing, supervis- 
ing. and instructing Jackground 
B.S.-M.E., Quality Control, Methods 
Time Study, Machine Operation 
teply to 6F3, ASQC, 22 E. 40th St 
New York 16, N. Y 
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QUALITY CONTROL at 


BURGESS 


Is Your Assurance 
of Uniform 
Dry Battery 
Operation! 






SCREW 
MACHINE 
PROOQUCTS 
CU. 


1051 S. lowa Ave. 












P.O. Box +764 


Milwaukee 1. Wis. 


A Quality Tel: SH 4-2800-01-02 
Dry Battery For 
W Every Purpose re 


Yes—quality of product has been the guiding factor Multiple & Single 
for more than forty years in the manufacture of ae 
Burgess Batteries. Burgess engineers first began Spindle \utomatics 


the use of quality control methods 15 years ago to C ail 
; Secondary Operation 

assure the user uniform high quality batteries. . 

Today, quality control at Burgess is employed Equipment & Grinders 


from incoming raw materials to the final test of 





assembled batteries. That’s why two out of three 
electronic engineers today specify BURGESS; 


—— —— BURGESS Batteries have been first Equipped for 

all types of 

screw machine 
product production. 











Burgess has devoted more than 30 years to the 
production of batteries for special and industrial 
applications. Hundreds of types are available to 
industry through local Burgess distributors. Write 
to Burgess Battery Company for a catalog of 
descriptive information to assist you in ordering 


Burgess Batteries locally. 





i 


Enter Your Requirements With Us! 





Paitin ome . f 
Parts inspected | 
If you are designing a new battery-operated 


\ product and need a special battery, Burgess by Quality Control ' 


engineers will assist you in providing the correct 


describe your exact requirements. Write for Vethods. 


battery. Handy check-sheet enables you to 
one today. 


BURGESS BATTERY COMPANY ad 


Freeport, Illinois 
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President Frank R. Pierce breaks 
ground for two new Dearborn 
Motors buildings at Birmingham, 
Michigan—but not with the tradi- 
tional spade. Appropriately he uses 
a Ford Tractor and Dearborn Scoop 











for Greater Service to Agriculture 


The continuing research activity of 


The first two units of a multi-million 
dollar expansion, engineering and 
research program by Dearborn Motors 
are now under way. Costing in them- 
selves three million dollars, the build- 
ings now under construction will 
provide a complete modern research 
laboratory, a huge parts warehouse 


and the company’s general offices. 


Dearborn Motors, in the laboratory and 
in field testing throughout the country, 
has already produced important ad- 
vances in design, quality control and 
precision manufacture of farm machin- 
ery. Completion of new and expanded 
research facilities will permit this work 


to go forward at an accelerated rate. 


DEARBORN MOTORS CORPORATION <4 
DETROIT 3, MICHIGAN 





TRACTOR] “A Dealer-Minded Organization” /FARM EQUIPMENT] 





Symbol of Service 
TO AGRICULTURE and INDUSTRY 




















For nearly 70 years De Laval has served the dairy industry well . . . and the name 
has long been a household word among farmers and dairymen. Thousands of De 
Laval Cream Separators are daily producing essential butterfat . . . and other 
thousands of De Laval Milkers are enabling dairy farmers to milk their cows with 
less help .. . and meet the staggering demands for milk. 


And in almost every phase of industry De Laval Industrial Centrifugals are es- 
sential equipment . . . making possible entire production processes . . . affect- 
ing important manufacturing economies .. . and adding to the precision necessary 
to many quality products. 


Literally . . . the name De Laval is symbolic of service and quality to all America. 


DE LAVAL 


THE DE LAVAL SEPARATOR COMPANY 


POUGHKEEPSIE, NEW YORK 

















GRASSROOTS MECHANICS 


Most of the men who build New Holland ma 








chines look a lot like farmers—and with good 
reason. Because a high percentage wert born on 
farms and many still live there. On prosperous 
tarms in the heart of Lancaster County, Pa., on 
ot the richest agricultural counties in the nation 


These farm-bred mechanics know how important Thats why New Hollanders take pride and care in 


, their work That's why New Holland uses the latest 
it is to have the right kind of machinery at work 


improved manufac Curing Ii thods and Prac hit Cs ‘| hat ‘ 


arn They re: - the machinery they build , 
on farms They se lize . why 15 hours out of every 100 used to build Balers 


IS designed to do complicated jobs yet must De are spent on quality control ro make sure the machine: 
rugged tor all kinds of tarms everywher are right tor the job 





NEW HOLLAND, PENNSYLVANIA 


Na) New 


FARM ENGINEERED MACHINERY FOR BETTER FARMING 





we we 
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MODERN MACHINERY! 





MAINTAIN THE —_— OF 


MM MODERN MACH HINES 


Years of Skill, Training, 
and Experience Help MM Build Better Farm Machinery 


Experienced MM craftsmen, skilled in precision work and 
trained to turn out only the finest product, are maintaining the 
high standards of MM Modern Machines, Visionlined Trac- 
tors, and Power Units year after year. These MM employees 
represent a storehouse of skill, training, and experience that 
firmly supports MM’s outstanding reputation for service and 
leadership wherever man tills the soil in the modern manner. 

This storehouse of knowledge and skill is vitally necessary 
in the manufacture and distribution of modern firm machinery. 
And it is equally important that these skills be passed along to 
men enthusiastic and eager to aid the growth of a great modern 
industry. 


The Proud Record of 
MM’s Employees and Dealer-Distributors : 


Of the approximately 6,500 employees, 890 or about 14% 
are Old-Timer employees with length of service records rang- 
ing from 20 to 59 years. Over 30% of our employees served 
with the armed forces in World War I or Il. Of our dealer- 
distributor organization of some 2,000, approximately 10% 
have' been MM dealers for over 20 years. 

Minneapolis-Moline also takes deep pride in its father- 
and-son employee teams, now numbering 204, who are con- 
tributing to MM’s a among for skilled craftsmanship and 
high quality. The ay ucts of MM employees are now sold by 
2000 dealers in this country and in Canada and by distribu- 
tors in 30 different countries of the world. Many of these MM 
dealer and distributor set-ups are also father-and-son combina- 
tions. In some divisions over 20% of the dealerships are father- 
and-son organizations. 

This record of loyal service is notable in a nation where 
free choice of work is a cherished privilege. To the Old- 
Timers, to the father-and-son teams, to all employees, dealers, 
and distributors, Minneapolis-Moline extends the wish that 
the years ahead will fulfill their fondest hopes. 


Rana 


MINNEAPOLIS-MOLINE 


v v 
LM T hd | MINNEAPOLIS 1, MINNESOTA 
















Quality Control 
in MM Factories 
Assures Dependable 
Performance in the 
Field 





AN MM EMPLOYEE SINCE 1890, Charles Beckmon re- 
ceives Old-Timer watch award from W. C. MacFarlane, 
MM president and general manager. 





AN MM DEALER FOR 21 YEARS, J. T. McCerthy of 
Greeley, Nebraska is aworded an Old-Timer plaque 
from C. A. Johnson, MM Midwestern division manager. 





AN MM DISTRIBUTOR FOR 53 YEARS, Deugies 
Malicomess, East Londen, Sevth Africa receives his 
Old-Timer plaque from Geerge 1. Gillette, MM vice- 
president and general seles menager 
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New Zenith 


HERI from the Zenith-built Alnico 5 Spe aker that 





ee 7 rT | world’s leader tn gives tone richness and clarity com 
porta! le radio parable to many console speakers! 

n iversal is the most pow The LU NIVERSAI | lays instantly 

erful Standara when you open the lid turns off 


; ’ lic j 
and 
Lift the li in 


PORTABLE RADIO broadcast portable in Zenith* history! when you close it t 
So sensitive is this stunning new there's the giant “Tip-Top” Dial, a 














Zenith “UNIVERSAL”* that it liter tually above the set tor easier tuning 
‘ . “ ” ’ " : 
With exclusive i -lop Din/ ally ‘reaches out” for distance. Brings Wavemagnet™ built right into lid 
in your favorite programs with amaz alsO SWINgS Up, away from signal- 
: and Wavemagner ing volume and tone beauty, even in killing metal parts 
. i 
places where many ordinary port Plays on its own long-life battery, 
: G ables won't play! and AC or Dt Handsome stura 
The secret of this terrific perform luggage-style case in buffalo-grained 
\ ance 1s the stepped-up sensitivit black or brown. See this tremendous 
:  « ' : 
eeceeese etienadencae wen possible by Zenith’'s Gang new value now,atyour §& 4 ( 951 
T ininy P is a new more ensitive 7A n th dealer 5! Only . | = 
Less I 
; New Zenith “TRANS-OCEANIC” 
New edition of the world-famous standard a 
t ive n wit vera performa 
we more s¢ ha é 
ca c arry J } ! 
Sta " Broa ‘ " 
Wa ira 4 I [ Treare om lami RADIO 
Plays on thrifty @@ycy sj ond TELEVISION 
| 1 AC or D I9 
Lit Besse 
' s "nee J.6 PAT. OFF 
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Ove Year f KE How Ra ° « ZA K ( I I 
Al f Agr asi Hea 


MAY, 1950 95 
































































Your every need can be filled 
here in Equipment, Furnishings 
ina Supplies for Industrial Caf 


eterias and other Institutions 


HOME OF EDWARD DON & COMPANY 





Coffee Urns 

Springs and Mattresses 

Silverware 

Trays and Covers 

Towels (Paper-Cloth) 

Electric Vegetable 
Peelers 


} Floor Matting 


Sinks (Stainless Steel 
—Galvanized) 

Double Boilers 

Chinaware 

Tables and Chairs 


Floor Maintenance 
Machines 


Ovens (Gas-Electric) 
Towel Dispensers 
Ash Trays and Stands 
Mixers (All Kinds) 
Polishes and Cleaners 
Bar Stools 

Menu Covers 

Pots and Pans 

Lamps 

Vacuum Cleaners 


Uniforms 


Check Your Needs Now 


IN EQUIPMENT, FURNISHINGS AND SUPPLIES 


TT] Bed Linens 
Dish Washers 


French Fry Cutters 


Utility Carts 


| Cutlery 


Deodorizers 
Guest Room Furniture 
Toasters 


Spreads and Blankets 


| Water Pitchers 


Mops and Brushes 
Ice Chippers 
Plastic Tableware 
Roll and Food 
Warmers 
Water Coolers 
Bar Supplies 
Steam Tables 
Soaps and Detergents 
Table Linens and 
Napkins 
Can Openers 
Novelties—Party 
Supplies 
Hospital Supplies 


Quality is Remembered Long After Price is Forgotten 








Butter Cutters 

Electric Clocks 

Ranges and Broilers 

Glassware 

Paper Cups and Straws 

Curtains 

Coffee Makers 

Sanitation Supplies 

Toilet Tissue 

Juicers 

Disinfectants and 
Germicides 

Sand Urns 

Garbage and Storage 
Cans 


Food Grinders and 


Slicers 


Soda Fountain 


Supplies 


| Floor Coverings 





Write Down Whar Else 


You Need 


epnwaro DON « company 


Dept. E) . 


2201 S$. LaSalle + Chicago 


Ph. CA 35-1300 














THIS WINCHESTER-ARMED 
1913 PURSUIT PLANE WAS 
ANOTHER MARTIN FIRST! 
(IN 1918, A 37MM. BALDWIN 
CANNON WAS MOUNTED 
EXPERIMENTALLY ON A 
FAMOUS MARTIN MB 
BOMBER.) 


AS LONG AGO AS 1918, MARTIN — 
EXPERIMENTED WITH BULLET- 
PROOF FUEL TANKS ON THE MB 






AMAZING 
MARTIN 
, MARENG 

CELLS WERE 


: “ DEVELOPED AS GAS TANKS ° 
: IN THE LATE ‘30s TOFIT PLANE ; 
: WINGS LIKE FOOTBALL BLADDERS. : 








REVOLUTIONARY B-i0 (COLLIER 
TROPHY) BOMBERS FEATURED 


THE FIRST ENCLOSED TURRET, 
A MARTIN DEVELOPMENT. 





DURING WORLD WAR II , 
MARTIN WAS THE LARGEST 
BUILDER OF ELECTRICALLY- 













ze, Oe fg OPERATED GUN TURRETS. 
¥ MP Le 
AE 46 WN 1936, MARTIN PRODUCED AMERICA'S 


Ze FIRST POWER-OPERATED TURRET. TODAY, MARTIN 
ELECTRONIC FIRE CONTROL SYSTEMS MAINTAIN 
THIS HISTORIC LEADERSHIP, ELECTRONIC 
‘BRAINS AND MUSCLES” TO LOCATE, 
TRACK AND FIRE AGAINST 
ENEMY AIRCRAFT. 
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OF ONLY A FEW MINUTES WORK-- 
AVITAL FACTOR IN COMMERCIAL 
AIRLINE ECONOMY. 





THEIR SELF-SEALING FEATURE 
SAVED THE LIVES OF THOUSANOS 
OF AMERICAN AIRMEN AND 
HUNDREDS OF PLANES DURING 
WORLD WAR IL 





MARENG CELLS HELPED LICK 
TANK CAR SHORTAGE DURING 
EARLY MONTHS OF WORLD WAR I 
BY CARRYING GAS IN BOX CARS. 


4 


Aerial gun turrets and versatile Mareng Cells 
(licensed to U. S. Rubber Co.) are typical 
Martin developments which have gone hand 





AIRCRAFT 


am 
¢ FU Aircraft Since 1979 


in hand with the building ofa long line of great 
aircraft. In research and in the air, rely on 


Martin for results! 
THE GLENN L. MARTIN COMPANY, BALTIMORE 3. MD 











FULLERGRIPT 
BRUSHES... 


Engineered for Your 
Specific Needs 





Whatever your primary consideration — quality, price, or 
any other factor — you can get exactly what you want in Fuller- 
gript power-driven brushes. 

Fullergript may be secured in a variety of materials and can 


be pre-formed in a variety of shapes. The brush material may 





be distributed along the metal backbone in heavy, medium or 
light densities and evenly distributed or tufted. 

Fullergript, through its versatility and adaptability, lends 
itself to almost any brushing operation. Hundreds of plant 
owners have found that Fullergript saves them time and money 
in their automatic brushing operations. 

It will pay you to investigate the possibilities of Fullergript 


for your own plant. 


DO YOU REQUIRE A SPECIAL MACHINE 
FOR A BRUSHING OPERATION? 

You can benefit from our wide experience in designing and 

building special brushing machines. No obligation to lay your 


problem before our engineers. Write today. 
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INDUSTRIAL DIVISION + 3644 MAIN ST., HARTFORD 2, CONN. 








NEW IDEAS 


Better Performance 


Two of the latest improvements in Delco-Remy production 
processes greatly increase the performance and durability of 
Delco-Remy generators. Newly designed pole shoes allow more 
room for field coil windings and shorter mean length of field coil 
turns. Plastic coated field coils are more compact, better insulated 
and longer lasting. Created through Delco-Remy’s continuing pro- 
gram of research and development, these improvements provide 
added current capacity to meet today’s accessory demand. They 
mark another Delco-Remy advance in design and manufacture. 


Delleo-sKemy 


DIVISION, GENERAL MOTORS CORPORATION 
ANDERSON, INDIANA 


AUTOMOTIVE, TRACTOR AND MARINE ELECTRICAL EQUIPMENT 








FIVE of the REASONS 


for the Superiority ‘of 


DASHBOARD 
INSTRUMENTS 





King -Seeley electric dashboard instruments have 
long been superior in the automotive field because: 


Their performance is always reliable—gives the 
caf owner no cause for a gripe 


All connections are made with standard electric 
wire, thus they are easily installed by production 


line methods 


Holes in the dash are avoided. Engine noises are 
not telegraphed over the tubing to the dash which 
acts as a sounding board. Dangers and annoyance 
from broken tubes are eliminated 


The vehicle manufacturer can always depend on 
Strict adherence to the delivery schedules of King 


Seeley instruments 


King-Seeley research engineers are constantly 
searching for a way to improve the effectiveness 


Jependability, and economy of these instruments 


In the last seventeen years 50,000,000 K-S 
instruments have been installed in automobiles and 
trucks. For more detailed information, write to King- 
Seeley or ask for a representative to call. 


KING-SEELEY CORPORATION 


ANN ARBOR, MICHIGAN 


PLANTS AT ANN ARBOR, SCIO, AND YPSILANTI 











INDUSTRIAL QUALITY CONTROL 
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Quality Control, diligently and intelligently ap- 
plied. has been a basic ingredient in creating. and 
constantly increasing, consumer acceptance and 


demand for Esterbrook pens. 


Recent developments in statistical methods have 
made possible a consistent quality ol product eX- 
ceeding that of any period in our century-old 


history. 


- € * 0 


AMELICas «iRst PENMAKER 
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on the highway and in the home 


EEN hE N 


Date 


AXLE COMPANY | 
has been a quality leader since 1909 


The finest of truck axles, for more than 40 years, have been those which bear The Timken- 
Detroit Axle Company's name. Some of the greatest engineering achievements in the industry 
Hypoid Gearing,"3 for 1” Axles, Spring-Flex Power Shift, Full-Corner Housings, Dual-Primary Brakes 

outstanding features of Timken-Detroit Axles—are products of the eight great Timken-Detroit plants. 


Because of the number of these features—and the host of important advantages they provide 


more and more truck buyers are asking for Timken-Detroit Axles under their new 












a trucks. They know that to meet today’s faster schedules, and yet hold maintenance costs to a 
minimum, they need the best in equipment—they depend on Timken-Detroit 


Axles to carry, move and stop the load with maximum efficiency. 


Timken-Detroit Axies—A Product Of 
The Timken-Detroit Axle Company 
Detroit 32, Michigan 

















w / The finest of automatic heating equipment —designed 


and built by Timken Silent Automatic—has for 20 years made living 








easier, healthier and happier in hundreds of thousands of 


a 
> 


7 ‘ American homes. Timken Silent Automatic equipment comprises a 
wealth of product developments like the unique Wall-Flame Oil Burner, and 
Pag hiin a complete line of automatic heating equipment for oil, gas and coal. 
| 
Timken Silent Automatic Heat — Oil —Gas— Coal 
Timken Silent Automatic Division 
The Timken-Detroit Axle Company, Jackson, Michigan 











PLANTS AT: DETROIT AND JACKSON, MICH. @ OSHKOSH, WIS. @ UTICA,N.Y. @ ASHTABULA AND KENTON, OHIO @ NEW CASTLE, PA. 





SOLAR=Highest Quality .| 
Stainless Steel Products 


T’S ONE THING to design stainless steel parts 
or equipment and quite another to produce them 

. @S many manufacturers have discovered. But 
today products that require the corrosion and high 





heat resistant properties of stainless . . small intricate 








parts .. . large sheets with complex curves and bends 

. complicated assemblies . . . all fabricated to 
amazingly close tolerances, are available as produc- 
tion items at Solar Aircraft Company, Des Moines, 


lowa. 


HE NAME OF SOLAR has been synonymous with 

the highest standards of quality manufacturing 
available in the stainless steel fabrication industry 
for the last 20 years. Continued improvements in 
manufacturing and inspection techniques are con- 
stantly investigated and developed. The Statistical 
Method of Quality Control has been found to be 
one of the most accurate and economical inspection 





means of achieving Solar standards. 





SazAam 


Aircraft Company 











SAN DIEGO e DES MOINES -« NEW YOR K 
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Nothing Rolls Like A Ball. It 
is nature's favorite, strongest 
form. Having no ends, it rolls 


Y he ba re facts biden 
» 
Under heavy compression it 
deforms slightly and then re- 
sumes its original form. Made 


of the toughest, most resilient 
steel known to man, the New 
Departure steel ball is of uni- 
form structure throughout 


Its inherent resistance to load 
is greatly increased by curved 
raceways which, under load, 
are nearly filled by an arc of 
the ball. ‘Point contact” talk 
is the bunk. Actually, its con- 
tact is an ellipse, like this: eum» 







Cut-awoy view of 
New Departure 
Ball Bearing 4 


Rugged New Departure 
Ball Bearings lick friction 
with free-rolling, tough, 
forged steel balls. 








This is how a ball resists thrust 
(axial loads) as well as radial 
loads — like a bicycle on a 
banked track 


They welcome today’s 
more exacting require- 
ments of higher speeds, 





Put two rows of balls together, 
and you can support thrust 
and radial loads from any di- 
rection. They may be in one 
single bearing cr in two sepa- 
rate bearings. 


é eC 


Unlike cther ty of rolling 
elements, the ball need not be 
forced to travel in the proper 
direction. Function of sepa- 
bearing maker, meets rator is merely to keep balls 

spaced. Contact is at poles 
(point of slowest rotation— 


your particular problems least friction. ) 


with a vast fund of ex- 
perience and original 7 pOR 
thinking. 


Only ball bearings may be self- 
sealed with integral closures of 
felt and metal. In average con- 
ditions New Departures are 
lubricated for life. Other type 

48 cannot maintain pre- 


Notieng Rolie Lhe a Bell saclatein eficient coling 


NEW DEPARTURE |= 0%" 
BALL. BEARINGS Departure: Lubrication in new 


sea i may be revital- 
ized by injecting with hollow 

on pressure oiler — with- 
out removal of seals or need for 
nipples, grease passages, plugs. 


heavier loads and con- 





tinued precise positioning 
of moving parts. 

And...most important 
of all, New Departure, 
world’s greatest ball 











WEW DEPARTURE - Division of General Motors - BRISTOL, CONN. - Branches in DETROIT - CHICAGO - and Other Principal Cities 
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Densheath Ly pe TW Building Wir 
with its special thermoplastic insula 


is sound production insurane a 


plant It will not support combustio q 
s long-aging, impervious to acids, « 

and alkalis. It is recognized | the Na of 0 h () FR q) le 

tional Electrical Code for circuits up to o 


' 
600 volts and temperatures up to 140 


F and for weta d oily locat Ons B 

livht we oh with a smoot} . . . 

' hee Meee llow mucu of the erectric power you pay for do you throw over your 
finish and withou raid ensheath . . ‘ ‘ 
pulls through easier resists abrasio shoulder through overloaded, overextended, obsolete, inadequate 


Permanent, bright colors for quick ci 


cuit identification Write for literature 


wiring? 


Avoid wasting power. Find present losses and safeguard future 


This is important too— fur rewiring 
existing race I , th Cod recognize ° P ; ; p 

; = expansion. lalk to your plant power engineer, consulting engineer, 
the smaller diameter of Densheath TW : 
and permits more conductors to be electrical contractor, wholesaler or utility power salesman. [t's their 
pulled the same size conduit. Her : ; 

tyeleal job to advise and protect you 
al neu cus . 4 


against slow-downs and shut- 


'2°* CONDUIT 
Type R Type TW downs that mean unproductive 


wages. lost production, spoilage. 





WIRE AHEAD a comprehensive disceu 
of preventive maintenance points out 


the svmptoms of adequate wiri present 





| for anticipating electrical de 





- ° detailed plans 
3 #10 Wires 6 #10 Wires x ices bt factual 3 t practical 
Trai “OoOrlv-eignh 1a lial maps oO ia Mu 
formation and sugyestions tree o1 request 











AnaconpA ANACONDA WIRE & CABLE COMPANY 


——— 25 Broadway, New York 4, N. Y. i 








WHEN THE SUN GOES DOWN... 


Here at Guide Lamp, a lot of folks are at u ork to make 
driving saler. easier and less firing , é ‘ after dark. 














the results of their research and craftsmanship in 


You er 
such fine accessories as the Guide spotlamp, with smooth-working 


inner controls . . . the Guide fog lamp for better visibility 


in fog, rain, snow and sleet the Guide Glare-Proof 
mirror that “turns off” the glare from headlamps behind at a 


touch of the finger. 


These, of course, are just a few of the many Guide products 
Ke that have been improved and refined to keep pace with auto- 
motive progress. As the world’s largest manufacturer of 
automotive and tractor lighting equipment, Guide Lamp 
builds Sealed Beam units, headlamps, tail lamps, parking 


lamps, directional signals and other accessory lamps for cars, 


trucks and buses. 





When the sun goes down, Guide Lamp products “take over.” 
Modern facilities and processes, as well as scientific quality 
controls, are standard operating procedures. Another way 


the folks at Guide Lamp make sure their products are 


the finest that can be built for the job. 


x GUIDE LAMP 


Division of General Motors 


ANDERSON, INDIANA 
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The Laboratories that work for us... both 


The large buildings on the hill in New Kensington are actually your laboratories as 
well as ours. 

Here we work out methods of producing aluminum to the high standards we know you 
want in the materials you buy. And the knowledge gained here is available to help you 
hold your quality at high levels also. 

In our 62 years of making aluminum, we’ve worked out a lot of new ways to make 
better aluminum products . . . developed new alloys and scientific quality controls that 
are constantly reducing variations in our products and improving the average quality 

When you’re setting up your assembly or manufacturing operations on aluminum 
products, we’ll be glad to work with you, to make the most of the possibilities aluminum 


offers you. ALUMINUM COMPANY OF AMERICA, 1403 Gulf Building, Pittsburgh 19, Penna 





aie} 





5 tg ee ¥ 
* SAND, DIE & PERMANENT MOLD CASTINGS ~ FORGINGS - IMPACT EXTRUSIONS 


INGOT - SHEET & PLATE - SHAPES, ROLLED & EXTRUDED - WIRE - ROO ~ BAR ~ TUBING - PIPE 
~ ALUMINUM PIGMENTS + MAGNESIUM PRODUCTS 


ELECTRICAL CONDUCTORS ~ SCREW MACHINE PRODUCTS - FABRICATED PRODUCTS ~ FASTEWERS ~ FONL 











Hit-or-Miss 
Methods 
Are Out! 


There’s no compromise with quality at Harrison! 


That's why over the years, leading manufacturers of 
hydraulic equipment have looked to us for the 
answers to their oil cooler problems. They know that 
Harrison oil coolers are developed by the most experi- 
enced design and engineering staff in the field—built 
by the largest producers of cooling equipment in 


the country. 


Yes, every job—large or small—is carefully engi- 
neered, thoroughly tested and then manufactured 
under controlled processes by quality conscious 
operators. And to help customers get the fullest use 


out of every installation Harrison makes available a 


large service organization. 







HARRISON 
OIL COOLERS 


HARRISON RADIATOR DIVISION, 
GENERAL MOTORS CORPORATION, LOCKPORT, N.Y. 









In the construction field . . . with all the 
devils of adverse weather and unforeseen 
obstacles seemingly conspiring against him 
... the owner of Diesel-powered excavating 
and earth-moving equipment must often 
strain his equipment to the utmost to meet 


the deadline on a contract. 


Far at sea and beset by 


a storm and tide perhaps 
* loaded to the gunwales with 
ef a good catch there's 

' more involved than mer 


profit; it’s a matter of life 
and death for the fisherman 


to make it safely home to 





port. 





Drilling miles deep into the age-old strata of rock in 
search of petroleum on land or at sea, even a slight 
mechanical failure may mean the loss of a string of pipe, 


a “hole” and the thousands of man-hours and dollars 


invested. 





To the Cotton Ginner, the Lumberman, the Strip That’s Where Quality Counts 

Miner, the Tractor-Farmer, Irrigation Man and That’s where precision inspection. and quality con- 
Truck Operator—to dozens of heavy industries where trol in manufacture pay off. They pay off not only 
the economies and rugged power: of Diesel engines to the user of the product but through a growing 


are so vital, power failure may mean the loss of pro reputation for dependability and a pyramiding of 


duction at a time when such losses are hard to bear. repeat orders they pay the manufacturer as well 





DETROIT DIESEL ENGINE DIVISION 


SINGLE ENGINES...Upto 2754.?. DETROIT 28, MICHIGAN MULTIPLE UNITS...Up to 800 H.P. 
GENERAL MOTORS 


rte DIESEL BRAWN WITHOUT THE BULK 











John Deere Men Make the Difference 


John Deere is more than a name on green and yellow farm 
tractors and implements ... more than shops and smoke- 
stacks. John Deere is a big family of skilled workmen, de- 
signers, dealers, and other specialists bent on manufac- 
turing and marketing the world’s finest farm equipment. 
Modern facilities, precision machines, and scientific 
quality controls are part of our stock in trade. We are 
old-fashioned enough, however, to believe that John 
Deere men—fellows who take pride in their work, 
who really try to excel at their jobs, who strive 
continually to give our customers greater 
value and better service—are the biggest 
single factor in our continuing success and 


growing service to American agriculture. 





you’ Dita, 
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Complete Line...... 
Complete Responsibility! 


Only Honeywell Gives You Every Type 
of Automatic Control for Every 
Heating and Air Conditioning Need 





INDIVIDUAL ROOM CONTROL GAS BURNER CONTROLS 
ZONE CONTROL | OIL BURNER CONTROLS 

eo, R aelele) Sige), ba ie) 883 3. COAL BURNER CONTROLS 

COMBUSTION SAFEGUARD RECORDING INSTRUMENTS 

AIR CONDITIONING CONTROL Vita iici 4 7 Vale), Miele), bs te) 5 


HEATING and VENTILATING CONTROL 












ONLY Honeywell offers a line of controls that’s 
complete, for every type of installation in any building, 
p y ty} y B oe ee oO 
new or old, large or small. So standardize on Honeywell. 
Gain the two-fold assurance only Honeywell can offer 
—undivided responsibility for all controls on the job, plus y 


recommendations free from all prejudice. Put your 
confidence where you know it can be supported. onto i am - iene & SYsTeumes 
Minneapolis-Honeywell, Minneapolis 8, Minnesota. 


In Canada: Leaside, Toronto 17, Ontario. 





A Better Surface Plate by far.. 





Better by far... 





because it has so many superior qualities 


CHECK THESE IMPORTANT QUALITIES and you'll see how Norton Ceramic 
Surface Plates will speed up precision checking and cut costs in your plant. 


(LONG LIFE is guaranteed for these wear-resistant plates 
which are made of a material harder than any other type of 
surface plate. Laboratory and field tests proved wearability 
was 40 to 1 over best competing type 


( PRECISION FLATNESS of the Norton Ceramic Surface 
Plate has been found preferable for precision checking opera- 
tions. Made of a durable and stable material, the ceramic 
plate stays flat. It will not warp or deform; it will not 
deflect under load. 


(V LESS WEAR OF EXPENSIVE INSTRUMENTS, gage 

blocks and sine bars has proved to be another cost Ssaving- 
feature of these ceram 
ic surface plates. The 
continuously smooth 
surface allows easy 





movement of instru 

ments and work across 

the plate 

o | Wf NON - CORROSIVE. 
( The Norton Ceramic 

Surface Plate will never 

sweat nor corrode It 


NORTON COMPANY 


Worcester 6, Massachusetts 


NORTON 


does not require greas- 
ing of protection trom 
moisture 





WW NON-MAGNETIC quality of these ceramic surface plates 


often proves to be another time-saving feature. 


(Wf LIGHT WEIGHT of Norton surface plates permits easy 
mobility from one checking operation to another. These 
plates can be finished both sides and their lightness permits 
easy turning for double utility. 


BETTER FOR BLUEING. The light colored surface of 
the Norton Ceramic Surface Plate reflects light better for 
blueing than do dark plates. The special surface texture 
permits a uniform film to be transferred from plate to work. 
The blueing mix spreads easily, is moist longer 


YW LOWER MAINTENANCE COSTS are obviously the 
result of using these extremely wear-resistant plates which 
retain their precision surface finish through years of daily, 
severe use. The plate is easily cleaned with soap powder 
and water. 


CENTER HOLE FOR GAGE SHANK. The larger 
sizes of the Norton Ceramic Surface Plate are made with a 
center hole which in many checking operations is used to 


hold the gage shank or center post. 


FASTER, MORE ACCURATE READINGS can be 
obtained with this ceramic surface plate because the precisely 
flat and smooth surface permits accurate, duplicate readings 
to be made quickly. 


For price information write for free Bulletin No. 1036 
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Your AGD Snap Gages... 


> 


x 





Your AGD = 
Adjustable Limit 


as an, Low Cost 
Snap Gage Dato — ees 


“Patent Applied Fo: 












Easy '” —_|OUT of the LUXURY CLASS! 
install ae 
air of pins — No LONGER can you afford to be without 





Remove © P gio 

Adjustable 

ve ago ‘ _ install this 
. . . 

ao STANDARD Dializer - - 


n indicating 





the benefits of quantitative dial measure- 
ments. The STANDARD Dializer is priced 
way below an equivalent Dial Snap Gage. 







Even if you have to buy a new AGD snap 





to convert, you save on an overall basis. 


%& EASILY INSTALLED in your AGD Adjust- 


able Limit Snap Gages . . . any make. 
*& CONVERTS any AGD Model A, B or 
C, any size 


%& RANGE OF ADJUSTMENT is same as 
before dializing. 


%& ASSURES ACCURACY by 
use of double reed prin- 


*%& INDICATOR furnished with either .0001° 


or .001 graduations. 


ciple. 








ELLIOTT “QUALITY” DISPLAYS 





= he TG, 


THE MEMORY OF QUALITY 
REMAINS LONG AFTER THE 
PRICE HAS BEEN FORGOTTEN! 








EFFECTIVE Attractively illustrated, printed in several colors, 
a large 17” x 22” in size, and practical. 


wa > 


CURRENT Actually produced every week! Reflect today’s 
needs. Mailed weekly, too, for regular change. l 


BUDGET-WISE Priced to fit any modest budget. You can 
place them in every work area for best results. 


RESPONSIBLE Produced by an organization serving in- 
dustry since 1911. 


A complete exhibit of Elliott Displays, Handbooks, Conference 
Outlines, Bulletins For Supervisors and Personal Consultation 
Services will be shown at your Fourth Annual Conference in 
Milwaukee. If you are unable to attend (though your Program 
Committee has developed a wonderful schedule, and you 
should make every effort to be there) why not ask for your 
“Quality Kit’ now? Either send in the coupon, below, or write 
to us on your Company letterhead. 





FREE to A. 8S. Q@. CC. Members: 
QUALITY KIT: 


ELLIOTT SERVICE COMPANY 
MOUNT VERNON, NEW YORK 


Please send me the free “Quality Kit" as outlined in “Indus- 














l 
| 
l 
| 
1. Six actual displays—17” x 22” 1 sich@haien ; 
t Al 
2. Complete description and prices ee 
3. Copy of “How To Maintain Quality” j Neme—_______ eieteertatimnteneemnantin 
4. Copy of “Conference Leader's Outline on Position__ ———-— baeeeemnent 
Quality” ; Company____ ee oe 
5. Three sample issues of “Management In- Address__ an ; 
formation —For Foremen and Supervisors” | City State 
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Federal Air Gage checks diameter and round- 
ness of chrome plated cylinder bores — has 
upped inspection from 150 to 250 parts per 
hour. Gage is used at production to control 
plating process and reduce scrap 
dimensional gaging need 
Why start from scratch when you have a gaging problem? Un- 
£ ¢ P 
‘ doubtedly we can promptly pull from the file a gage design that 
| has already proved itself on a job similar to yours. This fund of 
practical gaging knowledge can’t be equalled anywhere in the 
world ... and it’s ready to serve you. 
. . 
Look at the PLUS values in Federal-designed gages: —s:comsic thickness Gane keeps continuous 
control of plastic coating deposited on cop- 
. : per conductor — saves materials assures 
@ Federal gives you whatever gaging system you need: greater uniformity of insulated wire. 
mechanical, air, electronic, or electrical. 


| 
@ Federal designs the gage to best serve your purposes: 
manual, semi-automatic, fully automatic. 
| @ Federal plans the gage to give you positive size indica- 
tions — beyond the shadow of a doubt. 
@ Federal gives you gages that show up dimensional trends 
so you can readjust your machines to prevent scrap be- 


fore it’s produced, 





Take advantage of our 20,000 Gage Designs. Make Federal your 
source for all types of dimensional gages. Let us estimate on your 


Electronic Sorting Gage segregates cylin- 


° . ] drical parts into 4 OK diameter groups, 

next gaging problem. Send blueprints to FEDERAL PRODUCTS over and under diameter groups, and over 

. > a. h T ry . _ > ale . and under length groups. Speed - 4600 

CORPORAT ION, 1155 Eddy Street, Providence l, R. I. parts per hour, Diameter tolerances—.0001” 
See Us at the A.S.Q.C. National Convention ——— 


EDERA 


Largest manufacturer devoted exclusively to designing and 
manufacturing all types of DIMENSIONAL INDICATING GAGES 











